lig^aiiiiissnliiii 



^Choose I 

.i;.v. .<i; a il ..to.am Y. 



iK^d to 
iJoriTofto 



COI^PUTER AMD TELEPHONE APPARATUS WITH USER FRIENDLY 
COMPUTER INTERFACE AND ENHANCED IHTEGRITY FEATURES 



; »{h8r cor^ipisar ela^isjnts. sora-jcfing fnsifnofv devscss. snti s jxacsfafT^n-ssbis cssie arrsy t^PQA) chip s 
f?n!'ja'"!CS!5 snttffsss-ij't fe3lu!*6, <(n<S h^is ihss ostSiaii appssjiidxc* c» a tefephorss. Ihs S'GA has ihe caps 

Cv»i' o> ■ ^N'-;ho> ! vjctujj y'>i(.v f)^ 's^* -^c- ji.>^'e Ti!et«'i<j&'~sunt>-c«f:-!(jut*-f '.i 



ifc, Shars (1 7Sg? Caite Barcsiona, Rowland Hs^ghte, CA, 9174S, US} 
s Ahss!-;. L<so ■2'! Caii-njiuisfe Koaa. ^axdv^is. Ontefso Vii^u . CA) 

M» VS " > \ < -.^ -St i < \ tiO ^ o 

MoJ-n*,v\ifc « .<0i6K.f»!ooA.C" . 'Xr-^ --^ > - ^-.> 
: WsrfSfs, Uciiia K. {6239 West 7Bin Sttm.-- Los A(;gs.-:.»s. CA, V*i}045. U&> 
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i"< iff r^-.r-i ijv 




u0$O?i>'O;>. H04L2$/S$: Homim mM'iiv^y HQ4^l7M 
WE CLAiiy, 

1 A axTibirtsiiiOE! ccjs-ifpulsr and teiephone comprisifig: a housing configured as a convemtoiaS teSsphos-sa 
ftnci h&ving a feSandarc! ietepi-ione keypad, -ijispi-ions; «te?;vx;!>;Cs r^-jpons.!'-;: ic -HiM s.tsi'idsrd •fjisvjhotw 
Ksyp.„>J^ d c ^n<j< ioiep' >nss<<<j!o' <jk1 oo nj.} v t o > ' ; ^ < ^ 

PHao.prcjces&or vvith-n said tousirtg, inciucisns a'jsoci^ited i^isr^'sorv s^i)d micrapix-icsssor being r&sp&nsivfs i 
mpavs ffOf?'! said Siianijatd i»i®phone keypad aod to instrijcfcns cclf}ta!f^^!^d in sstci tnninory fof cc-PipLitsfig 
snd &XiUdi funetrens, and mssns. fcr srogtafjwining ssid ss-ssooatsd memory. 

2, ThS! combifssticn cosiiptuisf a«d tslsphon^ dsiifiRsd in daim 1 further oompfismg m$am sxtsmas -o r^* 
combination ;«o(T}p«tef and Ssseiphsjnf:. fes psogs^jniming said fnc-ifnory . 



device ftjowntsd on s;s!d htsjs;r:«} a ks>>'p«-:j cwi s^'jid S?o 

feiepi-sona disier ■■aceivif^s input frorft said msrnofy, s svvifci 
po'A-«r !o ssid fniaoprcs-^sfxx. and a .TJiXi: 



.S.:ds 



5 !(ns, ^ 




A . A combioafcn compuisf and ssSephons aa ciaimed in 
said tvsssvsniy tor cofttroiiing ssid fivaoproftsssftr. 



1: 3 !i.:r:h«': tiirripriSsi^Q !■; 



6, A comSif^aSoti «ompi.itsr and tek-spi^os-ss cis-r-nsd in <^^srr. 3 hirth&r CQirpnsirig: s sapse iimr irss^fis. 
f8s»t;by ;«xji»iit fifcm;s:aid «)ioropf providii^g ssrs Intss rijpf to satd 

mfcr<5pfoe!«fssor means «nS«ss res«t fey sass mscroproc«ssof mssos vsstfiin a first prsdstsf minsd tirv^s 
ffisefvaf, said rfila-tsprocessof rtjeans tjeif-g fsbrxjisd snti rsnr-nvif-g powejr frafji s«sid isiaphtsns? efectftsnij^s 
sncS said laps« finw fPS8«s feeing disa&led uniess said Sspse ^nw msass :« r«se* v^thiri a secsond 
pfsd'3ts:?rnsr>e!5 tifr^e intsn/as. 

ift^BsriSi Sbf dstec.jing an offi'iook coridiiioa of said teiephone isandset nKJOjited en sa:d lippef rnountffig 

to mboot said microprcfisssor msarcs and fsfixive po\vSi ifof-> &si« i«ie!p;v.;n6 v:;-.!-*?,* 'ss;;-J 

o^'iiciok tifjisff ($; no- rsssei by sascJ nr-ifxopiows.sof nsaaois vvtihin a JJiIrd pf-sd ris;::!;;:-;;:!; tsfr.fe intsj- vj-l. 

S. A Ciorr.binatai cosYipiftiSt!- and ts!i<apf>c>n® as dsiiiiscs in oiv^im .i. vvi-isrs:!-) a psdry ;'..i>6d- ;r.<?an j to> ■■ ■ 
part of tr^e sssociatsd mftnwfy oHhs t-^icroprotjssaot' tnssans and io'^iC f-isans ^ ssi>c.-ns.ivs^ tc- i&iii pa!:!y 
check msaos prCiVidss an mssifypt te ssirf micrepfocessor tv^eans -•.vr;f;r-. said pa:-isy cf^ec.;': n ^sT-sa-j prov-d&s 
an sfror detection, 

3. A comtifoatejfi -jof-jpiiief and '^tefjbcjne as nfeirned in dsstr-s 1 or 3 fyrih«f comprising a ssfoond 
!i«ylXi3rd 

iO. A oonblf?atfert oort^puter and tsiSfphojisf as dssmsd sn daims I or S f-jr&ier cofi-ipflsing a s^rc Dnd !!:d^-isn 



\. A iei^ph.c-neTOrfjssuie!- wtnprssirta; a ho«sif^ corffigui^tS as a oorsysrstiorisi tstephcn* arsd havirig a 
anda;d t«;;-:5pi?ofie l^sypsd tf-iepiior'; «:i-5cttof)5CS.. arid a mfcrocojYspwisr reiasrssd \hii:h\v\, s;:5:d ;e:«rpho) 
r;h ;r-if;:i.!d<ss 3 tsi«piio:^e Jjater. ijeing rssponssvs to said ksypsd fcr pe!!0!;v;;r.« fcis!-dart 
ie!«t.i!->c;f-.s; f^factsans. -sasd !-r;i.:;;ooor!;p.i;;sf i)x:it)dir-sj a rrikssoprocessQf nr-sans wiih associatsj'i n^<5f:X.iy 
s ds&ps^y rt^?-s:-!* d)-s-jrt by ?aid ttvcrops-ocessor pissns. said mftfoprocc-js--- ? jo Oftins 
a inpyis frort; said \5->'p«-i io ^vjiftjcSiorss retained in ssid memory ■riv\i:\\> to; c>;5i.; 
irivfocompafer, snd s^aid n!:o: op; niftsns iufti-ser inciutJir^ s remoteiy n&con5i§urs>!>i« f^a;* array 
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s;;:d ie!-^pncir;«! !?:«sc!ror!ic.s. Vvte-h sf!o!ij«ss a teisjifiKsfje diafer, fsscsivs: i>S(d C!yS?jyt signals ffi>«i ssiri dtjsi 
Jii! cievice. sski rnicroconpiiter to^rsg; ;8;??l&«ii3!fy:!TiSSfis hsJViHij a vc-iatils' tr-'^troty >y!<faf:5 ccj-if-eci'Ki -c 
fi'iicfopsaftessor fiiearsjj for fecaivinci arwi siorir'sg sisstrudioois sod poriaijis wssmory tiisfirw which i;; 

•fecincj s«i>j ksiyP"'- JS'"^ sa;ii ;.i)rt;5fo!S> a^^jni-xy nt^jaiss. a swjvjh !!iS:a>-!S: Hr-ichng i-^:i:<i ;ekr»i-"-::-se 
tronics s<'r.S;n tiiisrs.is s povvsf discOi-'-itvct to it'ticroproc-Sf^s.cr arid s :r;OC!sn-i .-Visaris fcs 

?a:c; c.on^.!-ri!!-)!C.st!o;-!& prot^j5<ior ar-d ssicS !•■>■; ;crop;x';o**so!- n-isans. a «;S>p:ay jvigsns; ^^'tllf.■h ;& driven by 
I !^!STOpfec8SSC(f .'fwsn& is progr-an^wabfe by recofrfiganf-^ sakl s-ray n-i^ans via sa;d ■vsc.K'iS;?'! n-isan^ 



I 13 . 



•mm pCKver i-s tiisc-ofsii&o's-d Jroi-si said ^(^icswccsi^fjuter 



S foiSTi 



18. A tftlBphorifiCOiripijter according to cSaim 3&, f«?*j«>r ccisTsprisirig o^arondcc; vn-y-a .viT.sns .-A-y.-ri f, 
I fssstlabte fey signsls from sskJ mscmofocjssscfr mesos, sasd Smsr means ?sr«ivldsr(8 Si« srsfetrupt to ssjd 
I !^-!icr(jpr«csssof ffssafis unigss rsssS fey sasti nwoprocsgsisof msans within a predeSsfiT^fnsd fifrse iimil. 8»d 
I said mfc?«prooessor srisans being mbootsd arw said tjmaf srifjaos tjeifitj dis3t;lsd unless. $;;5:d ;:!V!^jv '^-sf-a-st 
isetiwJSiirss jse«onrf o«>d«>t«w!!08d time bmst. 



I 17. AtS!ephO!-;sco?.n-. t 
I ofihook sjofidttu'-n ; ■■■i inc 

I of ssid nv-.-r^x-.>ry rs-.i'S-;*, 
I sssisi !-!i!c.;\)pfo;:5-.^ssc;;- rrK 



it, A tslephor.S:CO!V)p!.j(ef accofdifia to cjaisf; 1 ■ , \,v>^s:-i-!i! sa:c kevcad provid 
afer scid s-sid foicmpfoesssor ftwans Sj^rous!^ a dmi oxm-sm- devic* -vh.ci^ ss 

I SO. A tslfsphonscGj^^pLster acccifdifig !o«3!?^■^ il, vvhstfjsr!. nMd n^vi-niO^y mss 
I ir>sa>-!& ccmfigtjrsd fe?~ psm-iSJ-ssm data &«orsgs sves-i xvhesn di5;c.c.>r;:-^.f>cfed fio;-! 



^.-^si-is responsive Xo ssid Dfi^-5Coi< dsi^cSsr 



' !c- iiin «;*yp«d 



if)-. 12 or 20, vvhersh-^ said poriahi-^ 



;;2. .A tslsphofiiKSJjrfptiisr ac«J!xlirig io daw; 1 i 0( 12. f'Mh^t cx.>>vip!«ff)g a i^eyotjafd for ifjptittsriti 
ifjstfijf.ti:3ns Sifiii d.stfi to sairf iiilsropriXfrSiSOf (^isans. 



^, wh«f«by said keybixsrd '.j^iifig 



air>-i 22, xvhsrsin said Jisyboard is ml^actafeis torn sssd for 



L A tfii«phcJnei30fnpi!i.ef af,:;of-;;rif} to ciasm 11 or 12, vAorein said keypad fiidher inciiides addstfcnai 

25. A tdsphonecojvtputer aocojdiog io daim 11 of 12, ferthof comprising m-> mpui'Oistiiut pod, moans. 

A t8lephGrsficor?ipi^tef SECording fo da!ni:2Si ftJi^bof «^ a bar code reader of ao optscai iscan^sr 

" idi«d to said pert means, said m^sfopn3cesscf m«ar(S baii^g also resporssiv® to srspuJs provided by said 
ode rssder oF said opgoaf s( 



A tsi«pf>ctrssiC!5mps,iter i 



m v\ or 12; \vh6rs:rs ssid fea-snfigyfabis qsXs arrsy wans 
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>-»r"!C:!;j ioi}ir;»i •>->r'no«5if>r>'5 ir^fevepsi said i;'opfiJcc:s ;>>f f^^siifS'? sAid ii^emoiv fi'^c! •'lir-.,! (,::H,<jti 

28 A tsi^'phorssoompistef acooreiing to ciam 11 or 12, wherein S8i<J irssirsofy mans BcUidss ^isfsr-caiiy 

30 A isi^honsoomputef ucco^^.i•l^>} to jhji i'O, o/sif--*--!^ i-jj-c f"\/>«{ t ok ct- -.V'jp' j t> J-j<:> -j ude 
«0W8ct8iJ ba1vi,'e«f) a rsrig isrssj sr-c! a bp ijns of saiSS tgisspnone isoe si> cissivsrt AC vdtag« $o OC votocss, «n« 
is a siiiconconfeoSied rscxsfisr pi&a&d ijetwssn sasd cii^ md fep Um&. m---c>-. prf>virfss a s>fotsc.t:fi-'! a-gsifwt 
sivesvoi'ape sss well as ovsircorfsr;:. 

e<.i<fv- to fca)d v» isfse lo fosgwf pfoStsct sa-d tefop -esse ft!-?ctf<> 

32 A {e!«phonec!>fnputef accofdyig to cSassr. 1 1 or 12 vvhers-n ssirf ciispSsv tnssns snckid^s iJ {.x.c " sc t-;" 
tor tncijtifng itistfudicrts to sasd m-crc^praoesssof srieafis 

s 33. A teisphonecompufer 3cccjr<sjfig to dssm 11 or 14, whef^n said itri'Sdejiri messrss <38t«c5s caiitng pssty 

s 34, A •eispho?'!acofnpi.:5e( ascoc-iirt^j to cJssssr. Id, whsresn sssd Jetephon* and fr^iC!'oco;?'!t."-!tsr ass 
s «fO(i'iri;)ci nciepi-'icioo-^y tc.< pf-->v((i« ;in !f)df:ix;'-;df;nJ ■sid ci^ncrftet -eifipriorsft onofstfon sns an ;nd»p:?nfj«nS 
ancs OiSiireet soajps-isef opefaSscjn, 

35 ^ipae* accosxi ffg -0 . j- , - >- > xv;!-- >-vy j has f?!«sns for detecmig * 



40, A S!ph£5!-5sscofnpi.'t*f accof-^ so c ! o) 1,; s^ht? ^ s aki coi^raos^ssor mearss )S 
pfop>s-np^ab"^ ai fsjvcfsi dtffe'f.'^T s>'«c->^ sfxci?- 

-5 i A t!5!<?pho'--!sCJi!-))piit»i accofoing to c SHfi ^^C^, vi,'>^&!«'!!! s« o ff^isui sys,i«!f> ieysis snoiud* a HAL 
sofii.\:ir5j ^sbich -.-s dc3\vr(foad»cs in pags&ffcsni 3 nefe^ofk hos! Isfsr-na!, a SIOS sofcvsre o<ph(ch can ts» 
do^vnfosiitxi by m <&i<Jamss comptjtsr, sndudit^ said fisSwork noss osyn^utsr, pflsgmmmafciSs gats asray cods 
fc-t feconfii^ofsrsg safd recanfi^rsbfe gste array mesrss, snd 3 keroeS softivsse >vh-s;h is p^marieriHy ssssdsnt 

42, A t8!<5phonscO!T«pufer accoscisftg to dasre 14, w^ersssf micsxscompiiter hifiner compnsss Si 
communscatiom pn^oisssorwhsc-h iEKjiCSHy <ics?in8<;S©d to ssiti wod^m mesns, safes raicrosrocassor rrs^aiis 
ss:d ke(i,p,ad, 

43 A ssi^'phors&oomputef acoordffig to dasm 42, whersin said mscropfQces&ts- m«3ra twiher fnciydes a 
s^, stam is^tsstity prooassor a ROM rsismory deyice whsc^) stores irsitsai sfissructfons for th« 
!i-!!Mop!<>c&&sc) -'i-ssans 

-^4 A systofi-^ fer r.fsabisng a user (o comtriwnicats vfsJh sevemi iofor«ia*of?al and ^fi - ^ ? ^ . 

!, ^i-t r-v^ ji, ' > cis^iptiter !fj r-5sp>>ns ; t-' i x- ipikt ^ t-\,5!-!5 fot 

;^-.r^ !\ ■ \> . u«>d »y fht'j hws tertY5>ti5J "-1 c (.Nt r > - >"!i-^*,^^"- '^v- -I'l 

no (t CO' w jrids frj <JCCR>S r'tj tti M >i. f ... K,,5 ^ ^ v - !\ fjM^isn^k) 
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: host f«fm:mi naa srofsd thssTsiri ^fipiicatson softivam siiitsbte to prompr the tisar to sisppiy intorrnsition 
: suif)c:e«t te {jccess the ssjtvics £;ofT:fJwte!-; wlws said defesTfjinatsixs is the ssegjsuve. dcv,T(k.>a«s!iQ ;js> 

sr. 5; 'sotrf.nf •;•> pf:.r::~; i-if; ;'5c.- te sup^y aoy, specific infarmasioo retjiilrfid to acttsss Jhs specfed service; 

i 46, lh« ria'-iod d cis^m <16, wi^srsif-i a starsdarrf rnessagsf tanrat i;s»ci tor coP';iT!i;;';cat:o;-: -r-sns-sciio-iai 

i text pcsriion vvhs'>-sifi peninsot rfata efe)Y!«»fs trssy Sjs ^r^nsmittscs mcirs shan one <5s!S ©iSi-sisr.T p$f fi-isssags, 
each data e!erf!er<- bsirsg precsdsd by an eierv-«n{ isJefitifitatic-ri 

The: rrseS^nd nf s-sifti 4-3, whsrsiri sacM ssXs eiement -s aiasj ftrassdisd Py an eiefnent srrngtn indir.^Svf 

4S, The m8*io<^ of esaw 48, wiis'-siii th© sssTiS nesssg*: foimaf. «sed fortsftsmsssioft of sates TAsris-scstcirisS 
nsssag^s is aSao «ssd io iiovvfjtejii pagss «f appiicstfoji s-oSsvsre from ths oetivork hc^t to J-s; niKiaS 
snci svhsrssn each pags of applicssos-i so5*vvafe !& ps-ijc^fisri b>- a pass idsmifics^ofi. 

Si- 49, Th?f lYiethfxi ciasf-i 4i-3 wiief = ..-yfess wsed to (Jov^'fiload fjsges tjf appiicstw-i soft*'8rff at* 
cifst>ngE«'?!-ssd 'fc-i^ FT?? 5=>;rs .so , > is-iuorcat's trasTsactrfw msssaijss by spssific. trarssacfiori cooes 

fjO 1 Ji» r-ierxd cr' cUi fn 46 .vhs-ssifi ssj;-: {■ :;?:"-:;!catinri Is a page ■luinber. 

M ThT netr^cd c 5 rr 4';. wr>f-r?:!r( psgs jcssns-ftcatior! is ps'^'cedeii so ssirf iwsssge by a -rsnssffiC:;" 
cede ndsc^^t. t; ;fk=!! 5 paji-i fcppicaton Srt>}^,-ys!* « i:.»!!sy tfg- s!-s!s:eci ifs Jhg mess-ag*. 

s> }>c rs >-or-o i^ \' > r . loKvo v ijv->$' cc i -^-^ ; ; ->> <^.i> -^i -r .^h.j c - 

ms^tns for cojfv-.su-^scatsos^ x^.sti us-ir t«!^(ayjt-«> accosci-^g to a fifv. i.:iisi proioijc.- ■ i:- ■■ i'sc:^--s 

\ escsmsTS^nication msar^s for cofs'xvjwfiscatsog ^A'Sh a pisiraiHv oi s«rv!CHj coniputsr s>$t*-;o-is> ar.ii:;rfj;(i^ !c- s 
piijr3i:ty cf service cortipuier cwrtrtiijnloiJtiari protot-cis.. {c} jYiear-S far coriversiori of dats received frort; a 

' user termiriS: 3t:f--:>rd)nc5 ic satd fsrsi ijfser ts"^- --T rjrctof,')! if:<o nn«> of 'sa::) ss.-r. cc,;^£,- ■:.'w>rviijn:c«! or. 

;•!; -v^; -rtocts^oi-j t~ --xs. -sifv!d-.i;! s fiCf-' s,<!id ;js&f vspv-'s \'C ■■- J^X' c.>;.-,"-i«. - :f. 
msfJOs>s« topfior fsqusssfe; asi<3 {<s} jmasis tes ;Jc!^vT,;5.\3cims Sv?<d sJores appiicaJson projsrams to aaici us&r 
tetnilnais; aod one ot tfiot® user tsfrf-.-fiaSs, each corrjpfisHiy, is) inpyt means oofisistffi'S oi a Si!rsitedf.3r;-?-;&! 
teypad, and dispby msans to Insicats a ussf pcssiis-s impofisss Jo prompt? supporssd by said keypad 
at s 9fver> Sjme, (b) rrieans for fsceivsnj.! attd ssiorirsg satd appitcation programs dosvnsoadsd by said nelw^sr.K 
host compiJtar, ar^J (s) frsesr^s fesponssvs to said storsd applicstion progrartis <o prompt the tjssr ts syppfy 
alS required hpai. kam Ifife user r&spcsissvs to Jhs seisciiori of a desffsd sefvscs. 



COMPUTER Am TELFPHONS^ ^PPAPATU^ WiTi-i ■ -SrR "REf^DLY COW i^UTCOR INTERFACE AHD 

This appiicaiiao is a ccmtsfnjii-iori-sn-pEjfl of aptj-'ssiftm Sj«!£." No O'i^-SG }ii7:. f;ls-.:i 0.,;tO:3(>f 7 \ 1 -}?■■■. 
H-hid^ fs a C-i-P appiscasioo Ssrisi Ho. 07/1SS.440 fiieci May 1888. a coritinuatjon-m pan of sppiicaiion 
Ssrfss Ho. 0?.'433,S25, fiisd Nov^etrtssrS, 1989; ar^d 3 ocif!fini.J3tson-fn pan of appllcsfion Serial Ho. 

f\ElO Gf THSiNVENTiOt^i 

i"f;:s if}v<&f}t;c.« rs5ai»s io a t«iephor>-? ajrsfhgufed to p&rimtn as a genefai purpojKj asfYipiiSrjr {tssiaphos^e- 
t>0!r!p!.sfi;r^ ss vy&ll as a cofv/Sifitiona! tssisphom, ^vhii* pfsssnts-sg a yssr-fr-sndiy appearasic^. Uor^cv^r. 
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■;:? c.-r rf^ctre oe!fvi.'orSS tor providis-ig infermatlof! Sf '-S finsr 




dsjv«c8li3MKg ria irU®U;9enc», Such systems asa t^ iyiiy -.js*;f -?::efvSy i;«:f«S!j!J<j ihs.- niK.-^i'S s-:;;t:B 
comptJief !!tf::a(iy and fafTBilsfiiy -vvith ftie fifiaociai sod irsfjxma-iofi provid'sr sftfV!C.f::s' progfaiPS The tief.ih 
of their marki&t pssieiiaSbn « gsriemlly issfiited to lissfs xwo &f§ knoNvSgdg^foie in the cjrnpii;-*? iw.- O r;- 
those vviiiirig io tearrs. Accsssirsg mch ssefvioesj usiog PCsj is sisso rstsincSfsd by :hf: iii^^sted ;svs-;;sbii%' of 
PCs !hs msi<S8rt»^s tjf mo&t pstefsfiai ijssrs. K,fer«;cve:r. tnoft-s potfttitsfii ).if>e>ft Sac;; *hf; bss:;-. 'ftchnicai 
si^stte to osstaf* 8 PC «■ Ih&s/ find a PC too inTOriv^jnient to operate. 

it wii st'so i>fi app!":?C!fi!<&d that m recent yem-i c.ustOiT.frrs at ons of !hf:;5e f«!ro;'j:y ;iocj!:;'5:bi«; s?!- ■. '.■ ?. 

Usinjj vis'i* ii:;r;p;«! fnenui. cusiorners. sis* ;^^ad(!>■• ;^jd Ihfough the- sequent* c^' !npn.:is s'S'-Jvi-'^d by ti-ie 

as'sslstsfe sn the pfivacy of theif iiomss, Ths pf^&sJi-iS isispisons-iwipyier /.as, cs^v^iopesJ «;^acE:> ;c>f ii--; 
pa^iase of {SFOvidimg a madiSy avssiabis ussf- fti&ndiy miCfOoompiiter with tiis fafrsiiiat appssfanca of a 
istatjdard tabte •'jsepSion?- 

th«s8 <KS!-«f>uS8rs r-vio vsricsij* sofiwars prc^fsms '^/h&h hav* Ijesn siss^ried so tm oo 18^4 PC, The PC 

system ; is; ffiur^ent^y so ihoEosjghjj' sntfSfjeissd thro by ;}ri;;th3r ivps ct? 

sysiern is uritik«!y Any hot-ne termii^ai or compi^^r Isiteridisd to b0 ampiovftd wsth a "snvsts aos&ss system ; 

To d<iSe, SvibstiatiSja^y -sii PCs i'sssve t)a«n cs-Difi^wai;; to compris* «i keytoa^j ivivu-g 60 - v: iO ■ -feyi i 
iSispiay davica, and a Kouslfig contsirsirsg *e drcais feoafds of ih« computef, iociuding vafiot-s isiput'outpu; s 
(I/O) iritsrfaess fbf conneding dsvicss such ss mcxJsms for oomsriynis^tion, printers, and th« siks, it wiii 
b* sppamrrf to ihcsa of skiii is-s fh« art ihat Jh«s provssiors of "PC fyn<^jor(SiiSy", th« sbihty to !\in 
oonvenijaos! PC isofN^'sre fsjc-grjjms wthsxit modiSioatb^ to fh« sofiwa?©, piaces vsry sufjstsjni;;-! 
constramts Oft : -^i 

cofrsputot thst ij; to f;t vviih:.-! s f&isSiv^Sy sntisii howsing conibfmfog io ^fz& afjd sshape ;o if-:?;; of a 
corivfrDtionsI felsphoris, For ssampfe, vsdualiy sAl PC pfc^rafTss are designed ic> bsr sts; . fifsppi a:f>p.s 
or iiiftiaiiy s-uppilsd o« fioppy sJjsKs and isatsr copfsd to a harsi disk. Bois-s ot ihsse ■■ ■. d&vic;es 
req«!f» tr-at^ spjicss -i^st) is avaifabfe In the hcsussog of a cooveotjonaS i^epi-ijj;-;^;. S-t--:;! . ■ ■? ^ .■<;,;!■ 
boafds ijsfjd f-f^nvfsnsbrisiiy in PCs are rrsijch too large to 5t Within a cenventionai tsri-spiion s as ;:■ ■ -i-;- 
QWi~RTY i<sybo8rds pfssssi-siiy lisisd, Accofdsrigiy, it s& m>i pcsssibfe to simpiy foros tfk-; norniai PC 
cofrspones^ts isncj a hoosirifj rssefrsbiing 3 corsverttiortsi tdephons, Uomivm, ft is d>;si!;sbSe tc- e:;r ■: : -iis.- 
iJSiSt of iwsov&tj!* fioppy disks as-sd th« i;S<s to simpBfy opssation ar^d to rsn<38r st even rfio;--?: ;.:jsf ■ ?.-ififtd:y. 
thus srssKirsg it acc&ssibie to a <.v!<.tft( cissss of possible usars, 

ft is esssoSai fo provlds a -oisipi-ionfi- c.orr!pt.jt8r tfist csn sifr^isSats ihe op&(sSsm of « ^vsisn-t co:-?-;pr:s;;-:p 
floppy aftd/cr iiafd <5i;.k Fr.s.=;v!ary ttevsf.sis,, as vseli ss oSjisr i.''0 devices such ss printers and iha liks, v-^-isf 
Ming vwihiri ihii confsrs-^s oi « f{if?-!;;;af ssiid fKsn-threafesxog f«i«phone arid sfiil pfov»d« aii conv4-nt;«nas 
teiephotje fijnnfiofi'j i' xvvi ;r jo .-jpf.?f;C!at«d -iYS- if a iion-^sj tertrisnai is to provide accft-j s s rf:r:-:ctf: 

"X ~ > o(; cat^ot i»i>«pf r~o' c^N ~ < ^ ix . ~c<: > > ^.J!r it )\ 

> \»va 0'-»*l, >^vi>^» Of i; <s i > i i. " K I - 

nsn^^^ofK ;n a ;;cp-?ist;cated way i; siso highiy d^sirabSo Sist She iritersoiioo of tsnfiinai | 
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&v the pressnt mv^iitton be iijx!ats&S« wiJh msf:«c1 
isjquifed te sS:rn!!-!ste Jh© pc.'sstbiiity of sych bugs vsmses, it mijst a; 
ibmis (J? SiiCLffiiy such as ;;«:a fjrsr.fvpfion. The psior tefjches od s-j 

bsnk:r;g s-ysi«(!i Mf-gsi--;-: -.I - Cv iV ,:l : vV;js,J(j)-t, Orsiafio 

I'Gsnacia, has been ssiiing a singiss board ooiYipufei- cspsbfe of emutel 
thsfrsby ospabSs oS ri-inr-ltig cof-vftfitjof-as s-ofevars ptosi-'an'ss. "^te^icied 

Co:'?x-i;at:t"-i s^i£C^ tncxie! V2S of V--50, a pfc^fammabis g;K«: sfray cb:p. sy •'^ 
Mocisfi No, XG2G18 or the ?«5W(vate»t, (Sfiiioin accfjss fnefnofy ;R.AM.} fft;s',-i-osiSy 
v'a!s<K.!S I/O devices, as sjs jisisociated ccrsrsectors and th'* kke 8flo% slsiiixi, 
prcgesi-nmaWs gaff: stn»y to com^-Cit 8^s> rf:ic.!-f>¥sfoc.,^!;sor tD tb« :■>■>& :7'>or\- v?jid to 5h 
jJ'J^ c;^J •^^ ::^>' tp. i(r<( ^\ j}u«it>f'-fc''?5<'<j ^ <^ * V-f: 

ihat it ;& KspabSe of running swbstartsaSy convenficniii sonwss:*;; progfaais fos- 
fsvsn lf!0«ah !f> many apsj-icatfons ^he Mesafei ooniputer not f;o;-i:-;ec;i«d k> fsxtes 



!he Hk*s, ami evjti iiwugh She s--; 
>y PC, To hitty «ri!.i«f stand the 



5i?ica(ics, a 'jrief tirscas-jior- of ths \3U PC cotrfpafifJiSity is 



Asa r^ife, cxinvt-^^! 
IBM PC, Hcvvvov"), 

Shifd ffisy require s 
oonipsiibifify oPiy :i 
sppfopriste opticns 



s op-icai disk. ;5 fouffrt VSsA ;5Ci;sptisr 

5pi:SS, -A'sf'l reS-C-^SC^ to 8 ?.x5)ti!;i.:i«! f-tji 



ccT-ipDi-snts as> ws:: 5s to t-ie Keybosrd. to f'"!* dssp^sy, srici 
5-,\fef!'sai n'sn'cry asi;'; J?^«s iiK*. T?;« psripharais af« ■los'ji'-aiiy 

ths RA&1 anci ths ROW. Aii PCs rsquire sosne sor. of haftiwaf«. i 



l!CijlS f-.::;-!:;?n::iX0!hf= rt-icfcsprosirsso-. 
csiscrsfe Circuit «isrvisnts, to prov:d« 



sppfopHsSe ttygical cor.fisdtons io tmcik>(\s}iy "gitj®" microproc^sor, the RAM. §i8 f?DM, snJ t{>? 
various dsdicaferf hO a&v.css afid pefiphBrss awftrs tngethsr. 

Csitari soSwarss fisfsrfsci to as. ihs 'BiOS', Sasic i/O Syiierr^. ss aiso esisi^i:?;; to »fovtds tne T-'C 
ay«^ft8S!t«r« ' The SiOS provides -hs Interfecs b®?<Si'e8n tM« sJSiisi PC-oompstibies sofcvsrs pmgfafT^s 
(wf^sch afs afso refw-etj irs gis art as "DOS-oompafifete", •fMth mesns tnat ilnsy at* de«ignscs to v/orK wi 
fBM's Disk Op®f sting 



5 chip. On< 



Systsm, Of DOS; DOS is oniy us«ft;l if tf>o BSOS and BIDS- comi 
and the acsMsi hs;"dwarij 8;®m»rns. The bardwafe etements pius 
SFohitec&if o" in the iBM PC, a cussom desigo;jd '^gste array'' cb* 
connection betwscr; tb« inicrocfocsssor, ih^ BAM, tbs ROM, an 
psiii^bsiSv o;five( eis'Tiyo!;; Oths;!s- iv-ivi; pfovidtsd li'sess kf!)cbc.-is. ;is:!S5j s.c.- <:i 
array (PL.A} chips. Siijcb Pi..A chips cofriprise s oijj^iber of predefifserf but not 
s i^>ip, Conosctions srs ssfcat5f(Sbsd by fusing tusibis lirsks fSispossfS on -fv 
PLA cifcifjtfv esnriot ss fisHier sftersd, Ths BfOS iissd by Ms^atss's cornoiner j j siso con 
,?yssl3bia The "Qlue" r^qwfrisd to fwriotionaiiy cor-nfiof tbs !riicfoproc8ssor, -b?: n-;;5!r;0!y. sn 
1-5 provi<a«d by contigwing a Pfsjgrarf^svfabiss Gste Arrsy (PGA) cl^sp ay s-ippiy ot a ?.eno;> c 
«fe!r<sd to fjy Xiiir-x S(s "ccnfigyfaflop progfaim" arid aomstsrfi^s f^fsrttjd iiers-i as oof;!!,: 
or "cxinfiQutsAian softivsra". tsssr^tisiiy, this confiQtjratiors code defines tise ivjoic.js! conn-sc 
ba-sso iosic 8i«fnsnts on gie FOA ship, A significsnt advantags is provided by o; tb<? i-- 
by suppfying new coftfigiiration <£{ks«, cbaog&s can bs made to the hardv-a;* cor n&i.iing 1 
?nfcfoprooasser to the n-sstviorsf and th» i/O chips 00 the ckcdt bosrd For fr.>:;.!ic!pifr, if p;; 
hastfwsfe d^snge needs to he msds to acoosYirswdatfi a psftiasiar sattw^rt-s Sirogrsr;^ fbis 
rssdiiy by simpfy supplying rscoftfigurafen code Sfppropnisteiy So fhs PGA ship acd rscori 
rvif^niog th« ,^oftA<ari=!. Use of th« PGA cbip b.3;s ^xte-sieiy powi^'js.!! and eKi-^rssivts isTipi-fx^t 
«iXS!V{pi&, a pi«cis of soffvyara runoing on 3 \B¥- PC operafes propfsriy it 'Vfifcaives" 



idy in piso*.! 
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5n appmprists 
sxasrtpie, a msa-cpfo; 



ivided by Sie with tbs propsr 



rasper 



a She $ 



f configured PC, 



I hs Xilsnx "Pf'ogr8!rift-;abte GaS 
SschooScsgy for "SeSI- Oiagfio&ifi' 
?i! notions at. powsf-up. or tn tss 
be opgratiQoal" it :S SpisCiiiOS*;;; 



fiji tor i85t;r:-3 p>«!!-;ph8!'S)i wnts-';! 
and !nt«!f ut.H tijchfjicuas. 



As pfevitiusly d;Sf;:,;sss?d. •X'Sffgjjie! has.- b^en its:rsg *ha PGA Sswhr^Qiogy to fefr.uiate a PC. Hows' 
bssS of ih.i- invsr.ioi-s-- !stio'-.\<f€M:i-9«.-. ti-iecij hjjs t>-3s,-!! s-o apt-iiijisttcin of ihis PGA lecnnciiogy to Ihe spactfic 
presbtem i>f pmvtdifig a ccun^nsiar f»nf;fjufed ar> a f-siophone for soces«iif'.« a vissieiy fJt irifofn-saSion arid 
firsSi'sMsi s«!V;c;8S, no use of thiSr PGA teohrioiogy So phv&ic^iiy sniiiiats a corisputef wti-Ss provi-jsnsj 
yarsous 'unoSions of a fypic^i fetephone: jsr-d t-o Kfipk-ntsnl&^'On o' a !";of?i«; corripofsf whsth some 



lesss one thni csr> be ten^ofsiy f&frotifitjitjfsd. e Sio ais to avok 
irrsproved aeo-mty fiirsctson fswch as rissa «n«yf>-i;)r:, o? to oJ?ie 
8nst5-!<?d !> Sh?} (.i&f r's '^OiTs-;. 8v- h3\ K^p t^-^ «-^ adcsii 
f-3:T;ots?iy added -o ihe Isiephone- o-jsT-pui-sr ;sfcjr lis jrvsto-iiatioi 
done py-or \o tne pr<-?t;f::"t mveotion by fv^«s<3<j)<S! or othf^iwi 



>!d snd cure ;i "hastiv^afa j ;usr :o ijrcvids.- si 
servvise resonfiguje ths io^ic c<f s fern-inai 
SitiOi-iSi tsnvsina- fi-jr-.cticsris osf. aSso bt^ 
on :ri ihii usisrs' homes. Thss has '-vA t a-.r^ 
tc -hs bs:-T of the inventor? kr^e^^'!f!df:;■? 



( ^ ^1 ^ Uh'^ p=;. i1 n J<S X > ^ <^p' "<^s - h * n t < 

apparatus fof s nymbsr of commijnioatiori sy^e^ii ssdiTiinistration -fi-incSions and in svyschin^sy: 
sbo-vn ;r( ;.;;-!;;8Ci SistsfS Patertf No, 4.580,0 3 i io Robs^^ E oiazef, :S.£.-i!ed ,<^f;i \. iDSo ar d Uf 
Psten; 4 6;;9 i?.^;? to Robert A. Carson et s:. !ss(ie;d Dscernbsr S, "^S*), S*. is !';nosvn that, to 
sysser;-; ;r;>csgr:^y fhs ad!V;:n:-strat!Ofi tunoiiotis in a tsiephon* nssvvorf^ can b« contro-isd &v s 
fsiicropfocs^sso; isciiitaS* Siie ints-acitor; of a prjyate brarscb s,!cch8!\g« ar siniiiar fe?*phc;ne ;-. 
s {;3iep*x-:';->e ier-.ri-S office ;s -ji^o so;To,r> fo i>en'rr :Ti '-e'sphoris pfrf-ecJlors funmion'j trough 3 
iifiiTiicroprocss^or. Opsration of coirtpuJers with si^pis intsi^facss sf!d ShSiiiSOHtS&JliSSi^ 
to s ix.'si coMspuia! i;5 « !-:s;i-,^o(k i;«ov!Cjn fitodB.'ns ;s- asso kri;,!A'n in th® pnor art, Howijver, 1 
does not tesijh sh?: wse of a frsicroprocssscr con-roiifsd prssYsafiiy thrai^h s IS-key keypad of a rs 

ojserates a stend-slofje fsSsphone «fi!} and sddifionaiiy prov-dsss user srsserfscss to i'rt& nf-jBrcjprijcssssof 

SUMMARY OF Jr£ ihiV&Hy-.ON Tiw present fnv-^-nisoo reiaSes to a teieshorie corsffgiifsci as. a 

prngr :ir^rs^,!bS;? g-^nf;'-.:;: s>i;ri;;os«: con^ptife; n sisHib jiie ccssvipi^er! with a simpiifsed lissr jfiti-jfaca Tne 
t&tepnor(«'Oor;;pt,rtef bs'5 the genera: stppsssranoe or a slandarti desk jetephonfe To 3 user, fi->«i mveji^oi- 
>v(is appear and twnction as a teispi-jorsa sei and not as a emyarfSiorsal cso-nputs!- or data tarfnirfal. ii 
en^sbiRS tecdoicai ussre who srs lineomfcrtsbiss iiSwiig oompiifefs tii:t «!« fiinssia- \vjSh Jsiej-hi nes- 
op«fat«th8 pfssefjt compyterwh^ii is dsss^sssd as 3 tsiepf^one. "f>5e }etephon«-ccn-;p!.!t3r ooi-isprises 
^sasic- oompO!>Sfits whiSh ccsofSarsts t<^sthsr to provide ;!T;orwed Jeiepi-ione arsd cc-ir:f:v;-^« :ur-..v:tiof;a;;-y. 
These basic ccmpooenis fnc!«de a priniary mscropfocesso; o«!i;:;r«;!;-;9 15 car^-tsi ■^r-:;ce;^:^!•■:^■ ur;-; 
;CPU) , msjwry stemsnts associate wth CPU and cans::-. i;sr;-i,vs:-e ::-:is::-^r:ty -ftsfeta:-! prct^ctiri--^ tn-j 
CPU. (2) a PfogfsrniVfabis Gate Atvsy {P<SA) comprising a toQ-.c cell asray wi^ici ' prov:d«:s, ihs nseans for 
dyns;t;;oa!!y reoorifiai;; ^rijj the haste architecture and cootfoi bgio of fhe primary rrticfopsocaascc 
tefepno:te siectronics oortiprssing (t)a msnvsai tsisphorisoiicv;:* "XiHO.Hi-j a dios-iir, sp-sccn iwKf^r-^ -ai'd 
ring Peiecior, ot (a) a teissi-jorfa fynctioji sviibsf- a OJOinmorsjcatioos pj-oosi^sor t^'itv.ng ffrPiit frort; a 
teSephsxis keypad es-sd a ksyhoasd input devsoe and Ej^socsatsd hafdwate to providij intefta«e tsetvaen 
tb» tsiepfione opsratson of tbs dsvice and sfie pr-nMfv :n:cropfc>c9ssoj, (4) « :^>odfe!V: \o ;t«nsfs! dats to 
snci from the pfsiriary nssaoprocessor over tfie teis r^i^onsf isftsf and sr. aUenifvive ernbGciirfiersi. p!OM- de 
pulses or DTM?^ tones o^?8r -he ieiephorsa iirsa, and perform signal and ttsne defecsiofs 
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ftjnc!:';xa5> a sarsaft ssjrd r«astef to iea<i iopirtfrot?^ a HjnTffjv-aijte srs^frsoiy «te«?efit and (6> a 9500 Baiid 

Siijgrn«r(sad by om or mor* pTOgr^s-fSfiiafeSe tuncteii kays smti ss tor spe&rf disi anci re-<Si3! rvsofeovef, a> 
&\ih&>- innhod\>nii>n. arsy of fh« l2 -k-3ys of f«e keypad caii be fsoQranrsfrssEi Jhroij<s!? the ssnfT^ar/ 
f^-isaofirooissst-x tot spsjcsfic functior!? d^ssf^cs. Art scid!t:ofi«i ?52-!!«y !!«!yt>Ciard i^i shs O'vVERTY fcm-;at, 
tx-rf^jiiiv hfddsn ih« l«ispho«8 housfit^, provides ffiSditiorssI inputs to the ces-sttai processE^g unit oi S-se 
jjifisissry :Tiicic-i>fttc«>sof S-::Wogh c«mrr.ij(jica!lor!s> pfOc«ssc« To ofhirsris !hs pf«.s;s!ii teisspfiorrs • 

The pn«)Sfy njicroprocsssof sr< cottjyncfjoo with a fnui-ipiispose graphics dispijsy cfjnSfoiie! . or !he PGA. 
pfovifies oufptif tc a smsS cii&piay device sych a& Licsuid Cn^sta: D)S.pi^iy sLCD; r^-sctunts!*:; ;r;.* 
h;!XiS:r<<5 of Shi:; ds?v^!c« iof v;s;vi?:ny by St^w oii^tuloi in nr. alfwnsjie isniixidsnssni. V:--) d;iss>;S;y co^iif ^iier :s 
o/ifhfoth-? (■>i!c:opfowi'5sc,!-vvhefe 3 t;{5A ■:»n)>oi^■^! f.iiiction if- rKf^forn-fKi. ir, ,sr;•■>th■^! aiifsm.sis^s? 

ih* !i>ifcb-scr«ers boiii ijisplays. iofcfMistKin ffofp ihe !n:cfi>fj:C-i>=JSi«! ^js'sd !sc«-;'.'as ;;ipijfs k«yi-;j »> -he 
opfjrafof by tc-;;ching specitei iofx^jtcsns «}> -hf: dispky. The touch -isofiefs w::; fecsijisa i\s own inpi.:\ 
r!:o<sii» ^v'Sh th«a D!-;f}>srv r(^icwprc!OS«sor. i& kmviP. in ti-i« art. 



Th>? prsnwfy •i-(.-;!op; ■>cf! S'Sor sts ejit ts- oonsx^'-Jod rc. i-^a tsi:?p;wne isne 'inr-oygh ;r ■^■.ocr:}^'. and cs cHsp.sl- !;-? r.r" 
Giaiing and ca-vifnuriscsillng with otMsf parts of a cofYipiitsr 

'^«-:vVOfi-. Tru; J.;;;! ,jry «•!>:;; Op! ac««;sor i-.u)y hi pk,o ;s!T- iis:--; i« -iro' x.iai's asc ^.aU-'i S£:itw;sf<? fk::ict;;;is: 
!:^C't"-5.fa 5 rsicorc. manari<;:i' for r«:ad!!-ig *r.;S vvsit:n<5 cats. &:;c.!-; 5>5 rs-".:>rss, srito 'hs siras^cafci s>\" tf.. ii-is 

diagnostic fog. The fogs; s^jsy 'C'-^ Si***"!* to finoisie!' cowpu^ier \ =: i s;-j-;.«-!«;ris.- Iiri«> iot fisrthar Br;5«;:>s:r!g T-;;; 
primss-y microprocessor incitjdss osrtam sc*ya«5 ci agi:'.>s(::s wti-sh cor-itro: she r«i(3tiprncessof'f> uteUiS 
snd pi-ovides- for ovsi'sii srticioproce&sor protaction Tiis ct-i-irnwojcations procsssos ss; aiso cofjnsctsd tc a 
ncjdem ^vhich psfmsis the ssnsfer d«ta ff-jm ih;s p?iw*ry wlnrotxi^Fssof ov»r tha isisphof)-? «!^d 
trarssfef of !Tioc!«!t> coif^miSi-ici isign-i!-;;. ?!x;!>-i comir^.tiitcat pj-ocessor 

Thss; priftjary rt5)crc3pfs>c«jsscif g»ii«?)ai pu-p-:;;5S: C!-"-';- '^-s^sv t.-s p-:C.-\;!;sn -nv' ir- .x-y i-Un-in - ; -.hmm ■ 
One &i.!cn appifisation prograni ;K&i^ie cs-s prm-sary ni«:.foprp;(?s&ior ;s li's-ipis-rfiSji-ires lissnj; a &;>f^A'ars 
ias^gtjag* dsstgnsted Harm Acessss Lai^tsags {HAL) whsch ■& toftT-stfed srs iogic pogaii. Crs'i s-sseriiiis: 
fwncSon of ia n«tWfOfk host compuisf ss io provide a seri^ c-f HAL apsiicailofi sawgiatn "pages" ^w^ich sr-i 
ctownioaded to fhs pms«nt teisphorie-comrAitsr. A page sndudes scrssos to &s dispiayed on tii® LCD 
d sp'Ci^ sine! c ii&fet^OM -^c o'!t!-> ^ptotf c '-ip;? . ■ 5 Uesc v^d oh th» scjs^ns. The -aop csiior pty^ y 

O'Jf"^ ^ H'^J -'it ( = iJ !•■'(. ^ ' OS{ <5£>fS^ptjt«f aid dtf3^--5t< " '\ 

whef incospoiatsfS sf; ti w c-w-ay iT-;!;!c-p!?,ic«s»of, pesfsiita to mcsive sfipiit horn the con-!f'~suf;ioa^cns 
pr«x:8«sof sod -he nritx^esn jjnd to perform certeirs progrsfTimed furiciiOfis. Mq(& speclficafiy, the fsrogristrj 

pages s«ppjy ths {S!{ephono-<5pnipiJtSir v-^sth sufticisnt ■prompss" so siica frofn the user whatsfver 

iaformstfon, lb.. i««rcoo'ss, d«s.if«c! trattsactsonis. srx.i 

ths to. feci- -^^ ! o! c>f c<"!T-";.i:-jr^%!o o,'h!c?s the net-x', hC'-55 

coftnecsed V - - : . \'-- -^^ M(>!e s;>ji. ?(,jSSy !>.■ iteSs-^'oisp c'js; Pv)'*' !■-!■■. ■ 

•■Afiih the rtshvc-x hos,- cc.tr.p'-";«-: '■'•--^ rn^j^ssage iiaviiig a fsist p!tJtOD;>) The niitvvok ;XK5: CK'n'sputer 
tfafssfomjs this mferfrsatiofi into \<(-^€vsr second protocol is conventiCsnaiSy rsqwired to coronsoniciarB wsh 
th«! ssfvjiss! compcifer, Om object of the prss^sht iRVenfioo is to pstsvlci^s 3 device ^» features of s 
cotnpolet, fiOviiJed irs a utut wfuch appears -o she ijsar S« be m tnose coi^jptex thsrs sn of-.Jir!;sry ielssph .; ■;:= 

AncSier otjec-t of the Bfes«;it ioveofecfd iS- to pfxjvlvie 3 uses ftiericiiy f?i!oroprooeiis;or tsorsiroljed lor jricst 
opar;jtio:« through the 12 e:5::Ti5fr'.t ■'■iyr>ss of s fjorii>a: (isisphori-^ 

Anos^ef ohjeo; oH-t: •. - ; ■ - j fo psxjvicis a higrijy oapahte computer ysabte as s teiephons ar^^ 
aiso rmporm'tiii in trie u%nj ccanaunos snade Sxough iho keypad. 

Ano^of oi5iet>t of fhsj- -t ^-- ^c ■ i k> psrA'icss s ni!C-roprf)Ce&sor svith er(?^:.^r!cerJ insegrity feafjjr^^ 
aiiowing fof irf!i>rove<J \-' jsjiephot-s© eis^jtronits stfici other ir^po( dsviCtf? 

AnoSief object of the i.-svs.-vSiors ts toaiiowa r!et\VOf^; hast cornpyierto downioaci prograsi: p-sof:? '.^is.ch art? 
cwjipatibSe witts tts* pr^ser-t toifspfwr-i^'jofnpuief of « PC to acoei^s s vanoty oi dlltetefji !fifpfmat!oo latid s 
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comjjatjfjte with tl'se pf«s.8nt tsispteis-computsf of ths PC 

y«4 af5o4h®r ofaj»d of 1h«j invention is to pfovids a fe-le^fhofis configurod as a rewnfigwrabSs g-srssrai 
PvSipose cosvjputer \*Av.ch rf?^iy rsROfifigur&rf or; sitsf or ramotsiy, Fostur&s afs<J acivafstagss; of the 
pr-ssssnt iti¥otit:«i wsSS b* boS'er appreciated from ih& deteifeiS doscsipSsors below, taKen sf^ «>!\!iifici!f.»n ^ 



3 front p'<jrsp«s;t!v« 



>f ths t^!'S5 «fiit.-,xiif:^!5f5t »■ 



r-(tii:S Ji aod 4 am frorst isnd >Baf pfsrspecJive visvvs of a seaiod amtjodisiesi 
ss^csuiSiRg fcocflon i<oys 

Ffgs. 5 and 8 sre side arsd plan vs«vss of sn accsss drawer having a QWERTY SS-ksy ksyboarcJ. 

Fiss. 7 arid 3 3r<s frorr; stid j^fear pwispsctiys v:«ws o1 a xh:fci smfeodinwiit of Elie iofep?ior>e-c;i)iT:»o!«i! , 
?ncki!;:ng a bkiii:- !n soKsri ca-d ■ ?';jd!!? . 

8 and !>> a;* p*tsp«ctivs ssid p\m vsews of tSsrj invoniion as wsecS in Si pubiio booth deployed:! sviS 



d!:i;,"a:vi {o!!>-iiit, ;}>& fyoctions: coifsponents of Shs tstephone-ocJ!rtputs>r. 
jck dtagrasn forrnaJ principis: semicowsuo-or composients utilised in ti-?e •9ieph«ns - 



Fig, 15 ssi a functiorias diagfas) of ir 
!«;k=;c;nono-cof^ip-jisr 

Fig. ]S is a fi-mcTsofs^t! di^tgrant ir 



^3 ; ? !s a nieniof y nisp of fiJ« rr.err,!jfv siewnj? of the piimsty nHcropfocftssof of the tssispfions- 
rampoter. 

Fig, 13 is a diagram of an ovsrvoltsg® and ovsrcyrfmJ pfotsctsoo csraisry utSjs«3 a Sufg&ctor fc t'^i- 
!sieph<3je-comp<jts!r 

Rg ;S sfwsvs an o^'era" v;sw of s distrifeufsd dais procoBsing syafefr! w^fdi sa accssssd tsie 
tetephotw- ocj-rsputsr. R^. 20 tfjows s dlsgrafr! csf tfje rnssss^e 'orsrsat etppioy^d a'joofdifis to tf-,s 
pr'xjsmsffig sys:l«rtj o; F'ig. 19. 

f-ig, 2i shows a status fieid o? tt:« rtisssage accortiirig to th« p!•ocess!r^g sysiem of fig. 18, 

Rg. 22 isfwws a cowsct message ancofdmg to th« rsrocsssing y/stsn-: of Fig. 1 ?i 

Fig- 33 shows a ffixsnot;- respsjnsw; rti-assiags; ac-ofd::-!!.; th=5 piosj-jss.ing i;y5t$;ns vJ f-g. 19 

Fig. 24 shows a tr-aR^act'on me^sags text foroist ^occrc^no io -fss tNfoce??:r^g s^^-sserr. of i-:;^ Fig. 
shows 'a psgfi dc;vv!!!oading n";5;ssa83 text lofirfat siooioyed accosding ;o t;io prfjcossing sys^ieif; of Fi-:j 

J^u; ji-iOovs & ps;.-? i:'.-:.s-;: ioq!.jfi!St ;^^S!SSS!g<> 3CCorfS;jis to th<& pfocsssing systeir. of i^;;-. 19 

f'ig. 27 shows a r«sp«ri£;« to tf-ij page ispdato request fn«ssfi^» of Figyrs 26. 

DETAfLEO OeSCR^PTfON OP THE PREFERRED E[*,^BODfMENT feferrifig to Fsgs. 1-4, a tsiophons- 
cofTipirfer 1 of ths prssoo! ir-visr-ijori ha;> a iosqjho^a hoosiag 3, with ssn upp&r houslrsg 23 tK^r^ion a 
■■.;wer hoijssng 2b prjft(or> vvhich h;s'? tite overaJJ ;jpf>'sa: Siiee of 3 cfjp.vfcntionaS deisk- 



Of attt!', a feroiaJ witfj vimich he or she is 
i;3y i)^ if)oorporsf«c! irs a -^-a;; toiephoofs 



CXV A0001065.0iO 



^fs;fd«rc; U-ksy keypad 3, a dspiay monsiof 4, a hants&eti. tantS a ksyboaf.?: fc-:;:as,;: c-:.:it,;;-! k.! 
0(--v<---i:vi'i s ksySjoasd 14 isefe 3is<J f-'iijs and 6} io siids out oi tise tovx-j! hc-usir o f",-;;:cr. o: :>-:e 
teiepi-iofict-cofnpsjfef whfirs ffie "wjtS^n is prsjsseii. Ass shfiwii in F:gft 2 and 4, oJis<5f ffrSTtisefs of ihe 
ssisphojwj- ooJYipiSijr intitids a spasliSf vciMmfi! ea'stroi swiSth ?; a dnger voiufs-is svvi!cf> S: a i,iu?risifef )e 
sx'ifitc-h {not shovviTf'f ioratsvi oi-s She boJtotn cj; tivi iaww hsusfog {joftiofi; a tefepfsorss iirse ia.:-;k &; an 
occisssofy s>fJrt 1 0 (St^ia ahc^ i^tgim 1 2) vvhff^^ supports & Cs-fifronscf. parsisfs! pofi 3s-!n two Sfsnsi pr.itj . <in 
sxtefi-ss: trscsratcsf :rsts!^ac<s ^ i : ants a sriosiiJor br:siiv!s?s noi-itns-isr ■ " s^-in s pwrsitor corsirasT ccntroifer ; j 
fort^'g dsspiay fROf-stof 4, 1'he pafaiies jjort snci sesiai ports, support a pdntss', ars opilcai scannsr, a ftcjppy 
disc, 8 memory starsgs device and ofh«f psrsnhsrsls, and persv^lt spis«d iosdiog of {h« RAM or an | 

corsvisrsiiofi.:^: i2-;;i?v '■■'■^\p»-d i ;"."-rs:." « c-c-.vj>-.:;C'- .S! ■^'!S>r..-icns<fi. •..)nc S-'^sy of St>& IS- Ks>y ss>ypaci ss 
sSssignatssS as s HELLO key sr-ci acisvates tfi® prtmajy ffiic)t}pfo«fssos ctjsitroi of the tsssphciis whsii ihs 
18ifi^p^5cs{^«i is Ofi-hsxsK, The fefephorss keypsti activstss &m&t tcsn« or p«:s» dmiirsg fenctiOf?®, ss chcssf! by 
s manusi switch kscstsd on th® boffcsn ths io*«f s^oiJSHig 

41k > N"'; i^sR "•^^'^1 'hi pi -"ly < ! A K -\ I 

8. This fjiddsti bcsard iias. 3 QWERTY fmnaS s^id«s or? the iowsr houssns porsiofs anii <s feijssted ^tom 
Shs fioKSfng by pressmg the ksyfeoafd ml««s« button 6 and puiSing the ksybosrd. The us«f s^terfaos sis-o 
s-!<;lu!3«s tii8 dispSsy msniJor 4 v4j(0h is pr^ff^abiy 3 5-inch iitjwid crystai sissplsy (LCD) and rscssyss st& 
inpu: difsciiy fron; t!t«» rtjicroprixsfssof 0(h«?r dispiays such as 3 SOlvSY Watohmars calhod« ray tub« 
;CRT ■ j.'ip-jy 5>p« conpattbi^j -.vst*-! the :n!Cfopro«;siissorand a controltef and may foe «js«i«3 snstssd of 5h& 
LCD o.iti-i sofn* pa(;!<aging tvicKisfsajtsoes 

Figs. 3 sfid 4 show a second spitjodimsntef ths ieisphons-computsr iP which the icsypad is 
a^igmsntsd by four fonctloii k«ys, io this saiJ^naSv*, om key a ^vies key which p»tfo«vss &!8 fcpc-lions 
f5f tho HELLO key. The other fii?ict(f>n ksys are pfogrsmtt^abie and trssy perfoftrs she sts'idas-d -ft-'ictcns of 

" "spesci dsai, flash dtai or fedfes, ;;;s:s:s:s:;;;s:s:s:s:s:| 

siiiShrSv Cj-ff&feni ftofi) thi.=> sjn-sPod^nsjr.ts ;>f Tigs 1 and S Fig f> is shovvn -wuh the hsncisfjt wfriovBCi 
ths tslsphons-oomputsr, SpecsfscaSy, gi« tefephosia-compiiter of this as-fibodirfienf BidotSss a pyiit-in sjrsad 
card reader 2S Wfhich is accessed ftom th» fishi ssds ofth® tstephooe-corrsfsiter. Again, as is with the firs* 
sf>-focidimBri!, ths- k^vTisd '3 has 1? k»ys. btrf prograrrsmabie fcootioo keys can be aogmsnied 3S ss 
desor-f»;' ^^^>^^:> -v*-^ \- ■•^!-") «:^tod!r)ftnt. Simiiatiy, the ®rf!ixjd!r<?n« oi > ifis -and 8 

r > - > ^ C i ay 4 a haodsel ^ o 

sp<sAs-* v-oit,jr^» cvj'-tioi s-viSc-i < i i^f^-:!«^- '/OM <ifc '^.\.i<^:i 6, a pylse-ton* switor^ 1^>, a teS«pnon« iifie sacik Sis; 
sr. sux::!S-!V pofi ishovving a cover 10a? which s«ppoits s Cenfsofifcs fi-isrisiiei poii. a-x; Svvg sens; ports. 
.-J nor^ijor r r;gh!rif;;si; f-fin-rdisr IS. a monifer contrast controiier 

13 arst; a :>eybosirc! 14. sr! additKsrs, 3 smart tssrd reiease huJ-or- 2E:i & friciijatd Sisat triis 
wis.x--:3;!^--:;;-i;, a j-eyboard raie^assa huttfxs S is no- n8fi>d;5d ss -hf- ii«yt>03rd H bsfic; in t-i« nicidsrs po j lisn by 
s iock;n9 a'!!¥flhar\:s!'« or by fficfjorj wh:(;rs can be overcoP'!* by ityi^itiy py-ing ii";s k«yoosrd. 

The pifrrjer?! tiviepnorte-comprjfef Msay he fsprsrafod ss a puijiic bsoi:'. ii-.s sb .v,vfi P:c::> ;> .^ri-.; 10 in rhiS 
conf;gi!!\st!or-. the- f«-:!epbo:-ifi;-co!Yip;.!tSf!- is piacsd .^^ fr>.-iti f:tt>?d hci<? r- a r.ountf-r top sv-ii S;ift ;:;-.pfti' 
housisig arid s smsf- card -p<^d&! op?!^!H3 viSsPi?-, ih-j pii>i! c bf^oJf^ fis-po^'^c- -s--" f-;^ j! it ■■■sph.;'^ 
d^;v;c>ts trs cto^^: pwx-i-i^Sv so a ;$s-r-fr!>;:r;div srraaoerj-it-snt. whu--^. r^ay :r:ti ^sj -shoo.-ri Fsq lO. * 
siP^ v^td M <. i (Oti int<i-i'/i* 1 Ov' ^ ^ ^.^i V „ J > 1 

ifat^sacisorijOii-Ttais. Oti-i-sr c'.--;r-~'iJ>sd to the leis^piicne-cosr^pus?!- -i Shss '^onh-ju: -iivy: ou; <:■-. a^t 
rsci! wsfsr-vissb-fj are (1) an sdachrnerif: «iii(sd ao esparssjor! box for i';ot^verfing s:gfsais cofi!i!-sg dm. of \im 
connector csn Sh* buck of tb» appsrattiS>, siiowing for printer <jonnsctioR, {2} X-m fioppy disc doves- for 
854ps!id8d sotvvar* sm (3) sn sxtema! power suppiy to drive the card reader asid dssc drives, Additiofiai 
non -asssritisi equiisfnent such as & caicuSatof 23 and a psr^ hcidet 24. w?iic^ .-sr;? r s-jd-.^ fOt-:.:;i-, ,:jcrf-r;'5 bl« 
to ths user at the bootJi, car-. b& ipci»dsd, 

fig. 11 d®pJcis the hesic hardware rsf the pr^efjiteiephone-compulef Th-; ;■;-=■«■•=■;■>: ;;.. -^pn-v. > ■>-r;jix,:.^f 
sncJyde? s-ix basic esgivisnss (1) a ptunary micsxjps-ocessor system vvstn rri«>rro! v, sie!ie:..5::y sidk^iefi L-y .^o. 
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(2) s ocwowr!icat(0!>sjxcc<«ssor generally jrdicaJed & 

POTS tetephone, gsneraSy sndicsS»cs foy 29. (4) a 9600 3su<3 sncsd^m 2?, (5) a smart caftJ f«sdef 28, arse 
(6) 8 PiOgrsmsmbis Gsts Array <PGA> chip, siso geriSi'sSSy iridioifed by 30, Ths co-ysmus-sicaSons 
iiiproeesacjr prcvsdessfiauitoife^ pnmnty musoprtjcess^s,' arid siisso «cta ;3is « sS;s«dard is5S<apho?ie. The 
modsm is ooonscfed to th® tefephone snd jwv s:-; inUirfecs fja-vv-ssin tf-s p;-;;-rtS;-v rtiijiopfCf.s-jjc 
m'i othe*- element* of the tsjrppuv -r ^ ^ ^ j ' - > ^ - 

S!!<X3t!Cjfi b^!^.v^5^^^ ihe RhM snrf the -"••.ASM- .VPROiv; :i;;f" a^-if.;:':: •??<•;« ir. tii*? i:!<it<?u<i-i <ir--d:<ii:m\&m. 

Jvi'-; «il«cSncai!\- »«>gEaf!^!(;;5bS«. oori-vtiljstsia FLASH -rpRDIV;& , a priiiiai v and a iMWjndisry 5:i3ch v;:i.h 
K8yS«s of msfnory. The voiati;© RAf« msiTsory Is si-sfertdsd fcr hoiding m-ofoppoosssor progmm sfifomsatjc 
arid «hsr dasa A 32K8>i8 RAM rf.erc-ory is aVoca;«d -^vifhi^i ih« ■v'oijsjii® RAfv'? for the CGA dispiay 



The- ?=LASH-«-PROys i 



ijs-ogfa:-!??" ts:«pnor;i* snt«ciia\-ss 

ii'jO;-; to tna pt:r::>,r,' f;;!CrapfvXS::5S0( 



jjid the rsqoif^ed soffvsfssre fbf stert-iip of ?hs p;«gr: 

■iiz&<i rerf;-ive-bte catd or on a s-n'sattcsird, i h* y&sr th»r) !-aa<iiiy Si-ana'^r iSsta frc;!?-! o'^s 
fBicrcjpfoasjBSQE So KEioihef. The srj?artcafd may be uss-sd tot recosdsng i.ss«!- infom-iaiion Si.j':;h is^ t«f!$pf 
rxirnb-jrs ar>;i Siidrfrsses. foarsk r<a(>;>rd;s as^d ;>ther f:!i3nci3i dsts. T;> prs:-r;erv.'e ihf: ieisphonf; -m-YipLite!- 
cofnpsltbtStSy w<tfr5f!8 i8M-PC. addfessss, oofmaHy sliccsted to ihs- C-3A -.i ip i?,- "-is-x -.- v:s.-is-; 
other oofms! cwnpijter op&.atlori pjjfposes. bijt ihe systen^'s BIGS f^diiecw dats 

!x;!Tf:.3iiy s«r(t to th&se- addrsssss to the RAM jriesTiory that is? jree. 



Ths bati-3: y bscksd -iip non -vcfatife wAM ivissvsoi^- is us«>d for storsgt-s of ussr !!-;:c;:"Y:.?t:f;n ;:•.;?.!■: af. 
Fig. shows in biock dssgmm fom ihe prirwipai ©tefsnsrsis of ths riSwofe!y!'«if»=^%'-if«W« onn-sputsr 

SySs«r;' COf ■■!?»«;;•!';! tf-§ *«tep^e:'i«5-CC!>"ip!.tt9r ; «>:P-!!k=ir to ihB en* 'ihovv;-; ar;d di: s<:; V.«d ; ■ '.•.C-r;s--.t ; fj 

primafv fjiicropfwcTjssor ificiiides si^; SOBS co;Tipsfibifi cefsrrsi prwoasssng siniS S'i ift^-sidrss ;;or;-ipS::i»:i- w 



!^'qu --^ is '^rcTv ".^S^ •'cons •jt ■-o^u-3C«>ssor. ?mmory d8vc.es arid >!-p»l cut" ^ 
cctnt"!!3i.itir.8 irt^ PGA c-^p sy the supply o? a ssfiss of sisnass, fsfs-sred to by Xsifix «s 'corit^-jr^^ior! 
psx;-srams" stud son-^sissTtss f^farr-isd to as "oot^l^guraficif^ ood** os- "wfifiguratsoti s^j^Wars". Th* PGA 
contafois fioxibte fViSfYSisry sfer*-(8r>ts, ic^ic cifcuits aoii connective otemeote which, Vi^en property 
conf:3i.!fffci. allow ih^i PGA fo assypis 



irvifcer of iogic f:.;rsf;}ions, (odudki 



^xariipte, s Ufi'- ' ■ jidrvts-rditvoi or 3 

■ that, by SLippiy of new cSi-iSipiijSisi-i J 
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& «s«d to (xtn nVsoropt ctc;es&(.ir. By rft^vrtiosding n«NV "fjagss" ot i>fo$i!^ms having ditfejisnt 
frticrocodas to ih& FLASH-EPROMs, ths vifus wsli nai tea sfote -o ioteraci with ths new microcode anrf svs 
cms» to operate, ihsr«by csasins io ifttsff^re With ths opsratiw of ths> cosfiput®-. Simsisriy, 

sf ix>fE}rn{}n(£;«t!C« o»tvv«af! fhe ssmcsj tst-rnirsais and ih« servics cornpufefis (s; corrypt^d or Japped, tiata 
sncrypiioo csn b« providrsii by !Bc.of?fig«rif)9 S5>m;j pf>r■^^>r^ of fte cc-i^e stofocJ in the FLAGS i -EPROMs io 
mfx>!\\]gu>i= Ihgt gsXim of PGA, 

Ths micfopfof^sor 31 and th» PGA 32 srs ctsnoscted sa Jhe mas^ msfRory, s corsverstionsl RA?v1 34. Tha s 
RAM wiH normally bs us8<3 to store appiscatser) prcqmrn dowsioaded from a rsmote i^ost aiso stofss s 
fsconf^uration cede wiien fss-st ssseeivfjd.. prksr lo sh« code fjeio-g copied Ifsfo she RASH-EPROMs. Tha 
PGA 32 is aiscs S!Ofir!gof«>rf to th-? o?-; n> v/h r:i; >\vs ;hs tunctsoris isccft'?-;?::; {h^> pcrf *c 

prCSgramm«dtOa!to*C.hi-V.x.'>S .K;. : . ■ f^?. ^S;«p; :;;:lf- C.OniiJ!.::.- ■ Cf™r!li:r'.K.:;:;:':>-: ;i-: 

ih« Seiisphorse- corns: ; > > s . ^ r-.j;- - ,5S, , c •> (t »c -s 

CsfsSronscs '>">ic^*.;> ' - - ^ --si i^^-pt !of s? * , , \r 

FigUFe 19) is p:-ev.cied v j c.'i^- ot t^e ^.^ .^j in -ne pr^^eni :nv;»niion. ti-s asi-^al port is confiscted 
bo^tothepnr = >. isp ^ ix ^ \'p.<ji> c - -^t 

ytJdgi 16C54 ec:)u-;;jir::- soid ir;© ■■.■'.cf;>r.h;p Cf.t^-.iorstson Th;s c.h:-; i-;;5s -he: sapabhlty C;f boih sidnnfj and 
exseufls^g code. Csftsin "syS'tei^'i srsteiiKafcon so^tvv,5^'s'• sode, r^qyimcs jo -riitis-iy pfos^sr^■! trs PG.a f.i^ip 32 
«a stared permariisn-ly ;n ihe syjj-^rr? inJegfjly d;:p's non-vosatils. one-tsfri* psogr^sfjuTiabis? EPROM 3Sa at 
rrianiJ?ac-t»r8 read ctriy memofy da««5 niisy bs used aijsrns-iveiy i!> p!ac« of ii^is EvPROM) in r:: :if,.-.-;nf:;; 
to a simple mset ssgnal recssved from m 9>^«sma? logiz devios- via the s«nal port, th« sys>t«!n inlegf !^/ chsp 
Is capable of usiog thts tsods io rscofjSgure PQA chip- T^itssiiy, ihe PGA chip will grsi «xsrclse She 
ss?rf!(3^pr«sssseF;S1 ;g^^^ "'here;!*t«j-. !h« config-xiPici;' ccide oa:; 



> :hf: F--.AGiS-gPROMs )o :W..nfi3:.!r<s ti^ir: PG^ 



V U:>«fUi 



iy. suppos* -hs! tn-'ougf) <sf)c«' ;h« entire sys.s-? 
3!.!pposiS fns: ti-sfs tsj!Ti»ns! ts bsijig iTiUsn-js'scfufed and is.jf: 
gi^wOM 35s of Ihfj isyssssn iitte$irify pftjosissor 36 will i;.;svs> foo: ;iie!:?:n tr 
5;ofi>v,:sr?;'' !*q^:::-'sd SO aitosv corsitgusailors of the PGA. Th--; ;..ysU.-;)> !^;i(:^■;.^;:iv■ c 
.s "fss; ?roc?j?sc3r", ;;-;ri,=!;iy <-o;-s!!Sv;r«iS .« podsoo of PGA -o p<i--fcm 3 "•><■:: 
ihfS physical drcm cof-nsotiorss. of fhss chip, later d^;scribsd in wor& detai 

circ.tjsi; bosrd. so ?hai this tsst is lr> f,3ct si-sbsfasifjaisy cof^'pUiSo. Gm of pnooipal ■f:.;r.ct(cir:s of tn?; PGA. 
vviiiofi - >! \ pi^ ^ I>y-^\p^ri.v«ws{v/»^^ffesjtqv^{.h!vs BV P'"* ^ ^ru^ v!-! ' vh« 
an'av !og:c (PAL.! chips ;f- oihet PC-oorfjpsiibisss, io (fjtesface Si-;* :«;aop;'c-oess;or 3 i io xhs LCD display 

4 T^;J PGA riS;.;; r-- ;.-r:<;;h r»p-Of;jf>;51S?5ed to drivo Otbfjr sods CSf dispisys StKh ;J'5 CiiOv:?;-:--;;;-:;;: PGA 

or CGA n^coitoi-s, pia-si-r-is d-spisys or ir;<5 iiks in seme oass, if may ?5S d*&ii-*d to swpioy a tun:t>s;- 

addiiicnai dispiay dnvwf ci'iip. vvh:ch iises? psovsdsis cisftaifs display driv^ modfllssttoi-i posissiJsMses. Again, 

Shsi rec.or?f;g!jra»;i:ty of 'r;?; PGA siiowsi v-jry Si-tostajttia! Ssxibility in us« of tf^e dsv'ice, 

In m afi$f native smijotilmsi-sl, whm th« sy&fsm s«^!jisef««(;<.s siat-i^ze, ibe ifewpfjoris-'jornoviief ir-.sy 
OQfjiain c.«stofn-d«s5ign8d chips?, miim shsn usir^ Itse PGA. iof pfsrf'jrinsriy the !eqi::rad hafdwars 

flinCtiCnS., ss> ti-siS iSl-f^foodims-il, adCSit-Os-b of a s-bS^iV p«l lp:-iS! «i r;,SV f<SClui:-S th-s 



replac-err-sns Of addition of f5ew 
i«s'si ffiiC!-ocod« *f.xiSd rss-siair! fi«.\i 
sof^vare of the co-rsputer 

As iodlc.ated gi5n«5ra!!y a; 10, tts;?- •! 
ciijectiy svhich typics;,iiiy srsay 
'':;(:<i;;r!fis eqw;pment. By cg-i-!;.;;5;-!:;. 
•;o Oihef !rip<.(t,^oijJ|>tJi. d-jv;f.e;j v;,-3 ii 
t ttjc- o \evboj! 



o the ps-sssefsltessephof^e-cofr 
aiso*- tof onsvsges to ths bs? 



i!\e? in t-'.sci- 3 £^5se. ii-. t ic .\- 

, fionlroi logic ii'-- Wii-a;;-;; 



s and ini«ffaoss k 
the PGA is typsca 



cifspfCsiori, aod ihs! in far.- vadours prindpai msTipsnefifs -hefof;;' suci-: -i^f: n-:!:,;0!;;oce?;:>o:- 5 
32, tiie RAU 34, fh« £PIHOiVl ;.5&S, and ib» i-LASH-£PROMs 33, rnsy sii ije c;f.->:-;r,ec;ieci by s c< 
da'a bm 39. it iss aiss; wsthin -he skili e- one ;>i<)!!eci in She ;if: to Hjpiace Sr-so EPRO^'1 and She Fi 
PPRO'^^a wiih fjtbfs- fiisnu-jry capabis o- pfsfemsing fbss sssme functions, ssioh as s '"siiioon fife 
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'Vjf;!:'. •hc*0y{i.!ln;i:W10{tt»prf::5Cf:f 



op erasing systsni sod intsn 



snd^K* BSCS, t; 



LASH-EPROiVI storss 
^ei The sirconrfsry 



led In "pages" 



byttors on the tstepton^-cornputef teypssd or !<eyboaf>:i in respcnss to a ps'osTipt, ths tsfephons-oornput^r 
ssfsris sn jjpptfjprists frsesssg?: )o !hs n^ivvofk tost, after wi-ssoh me r■:^^^^^ork hcst cDfispiisef 60 dowikrsc;:! 
an spptopnate pagss of HAL nofiwarfs fsiscs^sary So pronipt trss; u?sr to ii-ioyt his u s&r cj3-'S& md tSv i!S-;« 
Ths HAL sofivvsfs s'viwn r8c«(vsd by i'l* teJepi-sons-cosYsi.-sute!' is Hovsii in th« RAfs^ 3-t and ncvvnaiiy is tv--: 
in-ii-ned-BtfrJ).' C«!t.=5i!-i oot^w-iot^iy s.iss:-; }-tag»? i-i'Xl. .■sppiicatjof) sc>;>Asra !^sy siso bi? S!Ofst<j STy'pL-siiy in 

n^stwost^; hoiit iiire s':o!..-;d appsar it ;» ^r-viskw^d that or. She cdei^ of 3-10 HAL pajj^i- :5-:;ii:^v 
be; sy?;-;-5iiy dO'A-Diof.rff:?; id a teftntos: per i3;jy The i iAL Bof-vvafo thLis pfovidss ihs snfcmiatio--! nscssssry a 



to sr< 
frisnc 



SiOftvvsrs is ih^ HAL !r<iefp;«^t8:\ whisi-; providss- m erivlrcnnieris fos tS» HAL s.ofevsj5-« (o ;\,!n, 

cjag>3s of i-iAi, soft^^a;* «S!.!C.Si as ti*play oa'siro:, p!i:.-pafst;c»-; of r!5s;.:<;:5gjfs \o ih^ n^H-y. » hcjsi, support of 
ivevbosv:;; fU'KtiO'is. Br;?; 5h«> Sik» Upd«jl«d "-nui)) - i3pp?!csi;«!-!" rc>«tend-.i!d BSCS 5;-jftvv;5:.:? ^.^n 
PC-A-i-iioatifSsS t?-(5!r: ihe n$^t»vW!< iioss cs>:r.ptrt?>r ^v^^j^st n«iSds<s, p^t^^isss whid'* i-!-:^; ■■• t* ■ « ?:&;.<? f.-'i 
order of sevsrsf times p&r yser, I hs tjpcfeSed Extended SiOS softwafs «-!:ttally bs secsiv^jd in *h« RAM s 
34 3f:i5 wiii ihan be copied ia the prirrjaty FLASH-EPROM fot io?ig iefm siotags. If wiJJ be apprsfsialssd 
those skfiisrf in ths srt ihsf Sjttsndsd BiOS softwars provides fufsctJons ars smfjby&d by the mAl 
so8s«8f8 S(ftd;ts;esse«{!3! for the HAL software to ro)i propstiy. 

The «8Xt iOW&f ieVSi O? S.C.-!hVSr?: !;> th-J -'i-r^fnf;!- ^vniCJ-; ii-if.iU'ifr:-; tt-,,-5 n:->r;c\<fer>-;; i.-JS. Th!S ^-jmsi 3Ctf. 

as an sntsrfecs betwssf • ths hsrdwaf a and the HAL op<iral:.'ig sy ster if^t iPvefrt on, ttie rtit-i 

pmsenta ars IBM PC af<*iftsct«r8 wSh adiSsd iose^dty servicss tG Ihs s-iAL opssaSrsg system, Lihe th« 
Ejdsndfid BiOS software tha ksmei csrs be downSoaderf from a network host computer \vh«t? needed. A 
grsphics display ^five? Is integrated isUo th* kemet storsd In the prit^iifv !^ LA^SH- -xfROf-' 



The merrsory r«3p »f Fi^jre i? coijid b« recoofsgiired r8istr>.:r.t:i 
8IOS, depersdlrss upc« the arss of jTsesnory to fee rssccnfisured. 

The next ijjwef ic'V;?! e? se'twsre irs th;5 mcc;n*^f5;.:r:5i!f'?i s^irtvsre or 
PGA. This is siso ceftsrmci "i^GA c«ci<s'; "i'f?t.oni;g;.ir.si:on coci 

ROM and loputfeatpwt devices. 



the BiC 



is, :f appfi.S:-S ti-;,-5t ; 



« i^xtendisd 



n cod& downSoadsd fror;^ 
ry FLASH-EPROM and 
softwsra vsrus is sdivs. 
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acjrs-ii; t!!-'}f> life Aijjsrs cjrJi of !>^C'>-> f<pt!f<ns s>)ib sfisi! 'iiiy soj- ! ^i, > -t S<\>ix <"<~ !\ /r 

As mdscaSsd aj/cvs. PCa oooe, Slaving s^oorsfs^uretJ the PCA chip, pi»v;<-Si=is bss fo!.irs«ai;ori or; wsi > ^ 
the BSOS sc!ft!iSf«s!is op»«jts;x Accrordinciiy^ tf}» PGA 

case of tha HAL applicaticn) or miativsiy feadlly by tiio opsraSor of the nstwork hoss (ifi iiis osss of She 

rsianufact'jrsrs or to a fsisnvety smsii group of tno S5,«;t8rrs opsrsfofs to p-^^^'-s-^' ^sTif ng c r ? hi^- > 
ssgnsficant scfts^am, 

Ons :^-pG:-tsnf cbid'^r of ihcs f;r«sonf sirivsr^fjO!^ );? to siiov,-- iixi iiser to sccess a ftani>; Ci3ts bsse !;•! ornof 1:0 s 



Th« pwiAfy ffSicropfoct' ■ ' J!- «jKo y^a h- -k j ' « ^-s, \5 > ' - ' .<x'C"' -■! ,1 >-iS\?!-^ 

'>Sv.r>b ry£i!?<.<i ^ e t!!io v. !< , > w •■ ^ « c ' es.-- ^ > s. 

sequence of ^•^^v5^ of' i^-.'i !<«;vs.;Ki - > : ; it- -"ou-j vvr.r:!-! ;h*- n;;.-!!-!!-} s-;0v ';<5i- -j ; ;nGi ;f:i;i!;,!Ct!CJni 

if ~c'K,'!>^"!S' \,> <"r~of c^jg v\ovt,-!! {t'!<Y>*"0'io f!C>m .;'>r>'-!0. '('^Ciio fhf' ht^-Jt 

cor !\!s>s o -u ' tet c-jS ■ ..^v;-^ ' k>'> -ev^sd Snov^i'^ f «:Y03d ars'j/csj' fh$ keybos-xi to rOfw th« un-i irs 
shss'du' !>" 10 ' ' !n >i 1. if o' ^'^ 

r-iji. ■■'S set* torsr &n ^ wiass 1>, - ^ u v ^ ih^i -sta 

teit?ph->nij ajnspifJSf !jiE05)!«--i-!f ic-ti n-t^s } Ai ''>->in"'~ii^<s>v'-'if o i'!? 

cSf>wr>!f>adocs, co^ip-soo \ iM sofKs.j -si^psir j!-o>vi T". 5s?, «f >;) c«! ofi , r c 'Tf.- >.■> 
sfore^d m th& primary F^LASH-Sf-wv^, ' i-s ^^--tc^i > -Al ^.->--iR.v - - .v.^^^'- .-'^ --s - - ^^ r - 
c«&torn!?f dsjla 8rfd''o( conffgufaiitJ'^ cs jUj st jv \. atst "!« Uv t j .>-^ f ASH < ^ 
prot»«terf sgamst povm fssiJtjm. Vhe fsAi.. itttftroroSi^r m«sy s-so bo f!0\v!"!os;o?:tj tfom xbo 

cofTsputef-wheri rs«o»ss3!y, suoh 3Sto Dpda!«> !h« tntt,!pi«-fef \j (.J > is* pf v 
Aitef!i3t«vs!y gSi SDch d«t3, exrcpf fijstfflyif-i d-^U i for piri^^d rti'ri,^- ; - 5 x"' 
PDacprocsssor oparat^ng syssss-sj v»fta ^ 'nic^'^yv conJ'guJcsiOii f\--' 
bo-jrtdadss of ?«8?«0!V for ii-ti {-rpk 3i c ^ . sot; ? ; ; ^ \ >s. she dsiiS "fiefnory .5 " m 
stjfevsre aistj prov-dos ihats^sts pages Ti-Sv' tf- -5 " t'^o ^. d -st! fi-?<<frtcfv v-"---n ' 
i^jvi ths prd'S'afv mimipfocsssof !^f^c•dp an vVC' \- t->-^ - ---t^ . k - ^ 
oci>jiE> SrcsiTia n&tviorkiissa ban!> aodovt<>\v> '^s p. v h.•^ ^ - ^ - ^ 
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Sarms;rs)etcpfoc8SiQr. in oi'ss enibodirf^eni of the invsnilon, the pro-gram invotes a record rfsarsagsr -svhsoh 

C»rSa!f> stefnerite of them rscwxi-s «iay J>« niiaintiainefj in S.h« ^-LAS^-^EPRO^;^i Icj pro-.-;CJ« ij;oi-?t;if>:-: 
jsi^jamst powef feiksre Refetrifig ioFigs. M-ISand IS, tha feisphc-ne- c.or::;,u;!<jr Sv;fMJO-l «i-c.ui;>y ior-T,':d'is 
s rsiinibsr trf integrhy feaiwrsji Th«sa iociuda ih& foiiowirsfj errof defecison or faiiLifa prevafsric*?; feaisjre;; 
ilia dssemwiStiori as to whether the micrciprrxi&ssof sofews is for>ct:0!-!i«g prcjp&riy 'An--!i-s ii-m tfs?-*phc>ns 
is tskef5 ofi-^iook, J2 ■ a v^atefidcja timm to 6«su(e SiiaS fi-se «})Yspufer softwafe is; ricT tTsaSfiiiiciicnffJS. -;3! a 
rssrsy ci^i^ck tot micrcspfocessor's voiatsfe r3nd-:>!-!-} scc^&s r^xemop/ {RAM). {4) FLASi-J-EPROM? or so 
S'-i ,R:isrf-;,3tivt^ emorKjirpcifif, a isstteni- S>a&S-«p fcr ite voiariie RA?-;^ (a; c)r:T:.i!trv tr. pros'-'ia v^Tsts protect I'n 
fof thiS'i ■5';s;5';o:y, (6'; p'AVsr fa)!uf« 

5>;»v«::" s;«; that v\'hsn She A'C povm feiis, the i-ai^cphtjm; vviss «jnt(ni.:«: to -jpijsato wHhsjui fef mifjatsjn 
3 c:i?i! pj-cxjris&s, ;(}) a stoi^s^fi cspaotor fo psr-vicss bsckrjp po^^'fir ?o tri* r;>k-j"oc.;0;r!p!.its>r dsvic-s's rsai 
i»rie c-Sock :iO)C"-c;"rv io provide ijoi-jctfttn j'-x-:*-; t*le'->;-jne iine po-.v^f c-'ve; voitagSi'overcijrfent {•":) 
c:ifc.uif-v ;:-!o;?c.i fron-i •so!^i;!-;j::: xsi:c.r. ci:sr(,s»t!;.«-!fi -:;;5^;;5-3d by a c:;sH ^v^ssijr-ij s;^;- : ;-!f oftjer di&j-jpfioHS of 
•^sr^ik ( i<-r^ h ^ ' st-!{ --ni! S.^! < c- ! ! (f ^ '■!! -^-fu'o 5r-^ > J *^■J:■^^^\3"■ 

^r^a;^"u^!Ct!c■ns.- TSi* t«4«ai">iy f«ati-i«s d^s-cssbeci m S( --^jrssffer a-i follo^vs: 

Th» ttsiaphorsa eSsfjirjjnics inducif:;; an off -hiXiK tirrwf w-racb, wh«f) srrr;!Ki, sensar; ih-s feiTsovs! of io-r; 
handset --"otr, {h« teisphcm. The functio--! of She oi¥-h!X!5i: linmr is to ««s'i.;rs *haS ths pnsvjsry 
ff5!Cfop.'oc8ssc<f toft,\<am Si(\<i hiSifiSwsre ars furtcSi-srsing propssiy ea&h iia-.^ she t«!i5ph-3r;-3 ss lakssn ci¥- 
hook. Tiitt off-hook tsmer is s»t So sapm atth« and of a period (Sfjssgostfsd C!f-ho-:5k tir^isr s!>-p«fsiicn 
(•DHTe.) . ft ths timer «xs>m, the teieph&fse hsrdwas^ will foiX« ths tsispiione ^SeciroPiCS: i-ito a POTS 
mode th^leiophono-cofrspEitsr op«fatss as s mrmai tsSephon«- v,'!th a s;iaf!-:5Si!<3 ;i5;sfp:v:;n«; sr-;r&!:h 
mtVv'Ofis for a standasxi tetephof-s s'oic;«> trsf^smissicfi) m<3t th& microprocessor Is r»bo.^ ijixi. 'l ■ c. PO ! 
mods is aetivatsd t!irot,!9!; the tessphone reiay dissbie todiort xvhfdi is activated ty ;!:.:i!.'!tt-. ;:<..:i: i^ic- 
bodfi timer and the prifrsaty rmcropfocsssor, if thr«s conseciiiive jjtSesripis i-s reb-ao! ir-.i rsS!ors5pf;>c.s;3sc-; 
are liiisuccessfui, She tsisjsnone-cotnpuJfif rsmasp sn tiie POTS ?n«is B^.d s n^^ssags is pnntsci o!> ths 
cSifrplsy, i« om «mbodtn5«m, a j«asft)5\dior( indicsatioi^ wiii appear a -ser/ic* li-shi on 

she tsiephons corfsote. in 3;-s sitsirrtstive! «!-inbodm"<sn!, ,i r^-igifunc.tiC!'! indication wti; spp^sr ss 5;;;h?;f s 
M$ssia8<& ij« the tC3 d U i < d v !'Kpp< k v K 'q j ^soo 
!ri§ii|ii^:;^;:|iiM^ which !s; :««3t through mK;soproses;ssor'$; ipput/i5«^p«|feg:s,:|t Shepert;;;; 

3 tifijof OKpirsfjcsf) (WDTiv..! . Jho ^va$i;ho;i>g -imer is n«f rsse- by ths pritrijsry- 
a -wo-f-ias^at;!© :n!3f!\ipt ^Ni^li) iss gsrssfatsd ss an ifiput Jo she t?i!cropfoc;es«>; . ii tite 
iifnet is allowed --3 8>!pffe a sscofrf cmsecii-lve Sl?«a, s hsrdsvsrs ts^si is getjeratsfd whtci-! rfsaabies th;! 
Bmsr, dgcoupi«s ihe tetephooe eiecfrosiscs -rcsm the micfoprocessor, refoootss fh« mi':;!x:<prr>c&s30f , snd 
aefivatas s s«(v:c« iiQi-t on the J!o-.;s::ip r:r-. ; in an ^iief-^atlve ambodi'VianS. an *nx-r m^ssap* sppears. o'a 
thedispiay;: 

Th« microprocessor provides s p3':t>- --jiiss--.* for ihs voiafeis RAM 34, The parity c-h^cK r\<noiicr: srcvidss 
for an automatic reoovary whart 1hor» is a pmiy error. The pmi^' chscSs fUt^ciion provides the same iypa 
of MMi and fatiurs proSsctim as the watchdog tirrsar. An aytamaUo saqustvdr^ )& provided to ejittiir^ate fha 
n©«d for a msntjai refcoof. if m parity m!<y is ssseciatsd with ths RAM, sod there is a resoot cai..5f--.; a 
harsg-up in a pc.-d ■fiorro-'y r>:;!T-;x;fief;!. the -;;yv;«?ni wfili eKacuie a soft rebooJ v.-!tr;;xit i;,;; .j,;;;; {,f !r;-s:-r:-:;ry. 

Th« t-essphorie-oo'v-prifs; «i«.-.i:-t.;i!Cs prc-.-ciss-s. faikBe protec^Sor! feature* i'pr: pr i-v;j; y 
micrcprocassoE's p-^wsir faiiute d&tactson cifc-jit is r-jsporsssive So car>3:r; i;n«.-rri.:pii-:;r-:S in po-,v-:5r lo ihs; 
micfoprcifioasix or posvar sonditions and pfovdfss isr, ir^tfirrup; io > ■^: ft-risroprMessof a-fer r;-ca:p! fff 
thfit ^vaming dsfectios-is whsn c&ftsiti thresiioids sre aca^^ri -c unp' ^to tsiess wanvficis. th;? prinD* y 
microprocassot piscas stsaif ifi a asitjjgon for ttisnia^ufn difsrnption if :s powar faiiure -;xc;urs Tf^<5 !;o-;;aiifr'i 
'power fair 

trp.ef iXiPt causes microprocessor to enter a {Imefti sniefvai to finish cunan; prtJoes.-ii--;p pn-jr so er;;ering 
Jhe resoE r^-if;da as iorsg sjj the poi,ver Scav condi-ior^ rasnains. !r> -hfr everit of 3 po-A'er fisiSure. jhe POTS 
phons Circuitry is aotivatsci so that a norniai t«!sphon« op«raiion ss not dsruptss*!. 



/m by 4S voa DC tei! 
ependeptSy vmm a s 



fra-o 110 v.:j11: AC 
i"o permit isoih circr 



8, ssnd ifta POTS pi?one cireuii 
s to ftinction compaiifoiy and 



Pig, 1S is a d;a-3rarfs of tl-sa oyarvo!ta9©.^ov8)x;yrfef-i proteotion oli^itiliry 50 vvhid^ discofsn«fjts i; 
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Seiephfjnfs csrcusify 51 from ihe !sif:ph()}>f: !ir«: 65 in -he (SvenJ of s tfjtephofsa !if 



switch and at Sh* s&nw tiirse to &ct s;£ 
She b)-8akov«f voltage of She SCR dev 
nrig Sri8S, for exsjrsple dufing ihe l.>L1 

She SCR devscs; ■A'iiS pecrnit She ci.iri «;n! 

tefge corrsnt ss ssplied to tfie tip and nny lins-s. a:-; attsnuaSsiS « 
of the SCR device. Whsn She s^entsted ciji-fefii :-esi;he;> a ir:gg 
rilevsoe «iis acf aa dosed awtfsh fo fisrfnit 'hf; cufrsfit jd pass is 
Sfiiijpi^one: f;;rc:U;!;v\ ThiJS. prov.'idt!-!g aii ov<>fcyf!Wt ptr-TScJion tor St: 

pSFOlitS 



if Sjig 



ecisfsef (SCR) devte S3, is 

i. "if-sS a vol fsig* greaser !h«n 
ppiisd across the Isp srsd 



a csthodij terminssj side S3b and 
>;ephor!8 c;r;;i.!Sfy Wtsao a reSstiveSy : : , 

• V. i f;o-. !0 C:.-j;t-- !:?!.T;;;Vsi fc-Js- 5Ss 

jrfsr,! sevs! (158-3DD nv\! , She SCR 
5h the SCR devios tetetsd of the III 
si&phcns circi.iitry Ti-is SCR device 
i tekjphof!® c'psfasion s^er she voSSsge drops issslosv S"se thrssshoid SsjveS ijr afS«r she cufrer.t 
Bincj tiiJCtjgSi rio Ct-jihode and ^-jncsde fenrssnais dfvsps be-ovv S>~.o ^-Ciifisng CL;f!f;ni ihfoshoSf; iovfts ;t>S 



Since 8i8 SCR device operates ijnder a DC voitsgs. a diode bridge S4 (s conrseotsd betw^eer: ^he ring srsd | 
Sip iinss So convert so AC votts^s. which is y&sci during ti-iS UL 5459 ?e&ss. to a DC yo;Tsge. ASssmaSjv^Sy, 
ih* SCR dBvics: ari-j SSie diode brid-^e -v-ay im s.ubs4 ;i;Si;d vv:;h a VRiAC dovuss Sr^vo ;S;ve! :se-»a;aSse! SCR 
dev-oef.': Sii-oe TR-AC de^'ices op??rate vvith AC snd DC voi-ag»s. 



i2-i^ey 



Sho Cti-ser to the POTS teiepSior;e diaio; Both tsiephons d:a;ers can psc 
fhs teiisphone iine. Ths diaters rr-nty- be seiected for sithsr mt&a or Soris 

coriditiofis, siio cuSput oS t>8 tsiepiior;* disier So ts^s Sei^sphorie iiiie so ti 



rfiaier. and | 



ssmicfoprocesisor so penTii; tiii; 

Specficaiiy. one key on the ■ 

ip HES.LO key. Activation of ti 



i<»ypad cioes no 



oiephons oosrations. The 1 



« Of tone m{\ 



.ey !-;eyp3«. usLsaiiy Sj-se # koy. acts a s«r/!C«s key and n-;ay be designated 
<ey, v,-tisr; ih& teispiione is or^ -hixsk. cSisrigee ihe pfifTiSry 
e ;eiep!ionf; ira'r: 3 monifofing n-:0<ie to a oooiroiiing -^lode. Tne f-iEi..5.0 i 
- D>*3 ^. hS)^- t''^ sJc'^ en*:- fc ■•o>..^.>^ -^veo S e 

c <^^t < t f ( r - v- - - i ^ \ V ^ \> ' ■■" t« !nc>i"-, - a ):<r osn »f nS "q ■^>vo ■^t-^'^ " 1 

:: tonss fforn bmng trsrtS'TssSSed to the nst^vofk ■ ari<S p;x;v:>i«s for Ssansition ot the isioplione notwofk to | 

in sn «t',e!-n5'"va fjrfibodssrfsoi, a tonctsos^ k*v sv-jiv i>e viied p oc* oi sne -s-„^0 Ni:V tc otsa-r 
rsicsoprcscssissar ooniroiovsr^hetei^hori®. 

Aitsrnativstiy, ar^y fynction Ksy or Shs 52-kfty keypad osn fte prograrnniso Si-sroMf^;-; St-sa priniaty 
'vijfifoprocassior for sp;K-.!fir.' funct!c^^■;s «;n!e(;:ecl by iha rciarsnfaofufer. ir; sh« t:.;5:s«r-'i etnt-odirtier;!. f;:ri;."!on 
sft)r 5pr>x<isa j'- . ' , . o-, so ; T-<t o ^ i > io , h ^ " p " > - S^ 

riiandart! fisnction in » teiep^x-ne ijavjce. AifernsSiva-y, soisctad ksys os the iS-kay ka voad msy ba 
pr-:3gtafPrRed to pertbf rrs fiash. sp«8d tJiak 3rsd rs-diai sursciiof-s 

The telephone slectronscs tncSuciss a oomn-sunioations jsrocsssor ^^^hfch provides an interface }>etwesn the 1 
52-Ks?y keyboard or S2--Hay keypad ar-d 5ha pritnasy fn!croptoc-ess<.«- orgarfi^es- r<8>a! htm data to tfse 



press^Ufsd by ;--i:!--s-: - 'jyp^JO, koyijoa^d or ssiaSsd "iafnofiis oi ir-a ia.ephomf sSsctrOniCS. The aSS'srnaSivvs 
en-ihocii-nant di:5c:0!«sci in F;gs. 3 ai-sd 4 uses one or n^ore t^nction k:sys. The fijrscfioo k&y ir>pwt is; a-ao 
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provided thfouQit ihs cca;! ■Svif'iicato'ssi pvoc^sTOt, Ths» (ntertsce csreuitfy &!^<} jhs- pfv^asy j^vcfop-aceisjor 

!« <sr(S emtiCdimeftt csjftim!j«iC3tiQs'!& proses«&' asso <«dod8S tone detecsrig hardwsrs snd sofhvaffe 
which can disSirsguish (1) busy or faai btesy, (2) csjll-vvsjlsing, {3} iis-stjiiK), aod (4) diss! tons?. a;id pa$H;-»s thss 

th8:«s«r:;af;bas^;:^^i?il^;iii^ tones dsiec;e<;. in an aHsrosiive gi^-iy^Kiiisisnt Sh* >riOdsn-! peffcfms these 

«,>mn-!i<nic«f!on« processor hsv« an «»ia»ji:¥hfj?s proioftoi to !!-;f.-f&;5s& i;iSegf;iv ;he ovf;K:>;; -sysi-jnt it 
the primary pfoosssor fells to hear Jrom the c«ftr!RK):ca{!0)i& pfocssssis-ss^ yfid wisli!! ! a !■.»■&»«; ;l>vs8 tne 



•-, >vh;ch cars s>s < 



Th© pf itr^ary 



I'h® mc;d*{!'i ;)oS aulosnssSittsiiy "fslrasn", as cefinsd by th« CCir i" staE>das'd for V.; 
standard for 95C0 Miod incoefps. ursiess sh«fe ;S a ijisiupsion in cafr:*" stgnai Ua 
rairsot® con-spywr of ssisatsr ii\sn <i. 5 is$«3r>ci dursfioa 



cfisrijpistjjnf oatiset? by iha tolsphon® o«{\wrk and ciisafptiRtw 



This fesiuf* provides pTOSadbn fror 

casjssd by c&W wsitsng signasrs, arsd i 
snvsmion is supps:s<3 sy SGS Tnomson. 

Ti-iS fPod^fT! «fC!,a{r;-' aiso :r;c!v;-:;es Sis cspsfsisiH' of dstecTirsg CLASS sigoais & 
The ft-iodsm circui&y passes this iDfoimafeem to the primstv fnic.rf>pfOf,&sscr to provirfe CLASS &sfv-r,es . 
The CLASS 8srvic«ss thai ess-s J5» providers fey the iftvssntjon include Autofsiatfe Cag&acfe. Awtorfsatic; Re«sll, 
Cwstomsr Ofigjmt«ci TrsPSf, Calling Notrsbsr Mivsry afjri CaHir^ ^kifnbsr DsSsvsry Blocking Thsss 
ssrvfces af« discussed furthsr irs the S^icoj« pufeiications "CL^^SS -"eatu!*; Csiiing Nunissr D&siv'sry''. 
T«dW(ca! R8?isr§ne* TR-TSY- 



0(30031, i 



s 2, Juns 19SS. and *SPCS C^fstowsr P 
R-TSY- 000030, !ss«« t November 1§8 



ir, 0 



Opefaiing soSwaris p^s-sefU !« ihe ii-\'ipiio;)'i-'yims^i\'s; i)^ir\svo:\;il Thvjs;^ :eye:s o' ■ .;3!'f 
tafe^s; a s^fstsn^ software sn{<sffs!cs, Jiomprisirig 

Negative C«s P^ig's ;NCP} S-stvs.-j-ss. ar'd u h-g-u-; .vs ;.in\v;si*-, w.nipi&in^ ini.- HAi nii-ivf^stir! -.i-id 

opSistbfiaL it is poss;ib;3 to fsioad any of ii'ie s-nerstiorssd mGCi!.iS8S ov®f the tsi®phos?e Sine isi 
She ev-snj that {h« vefificatlon jes;- feiss;. if; th-j Srv-ef-- tf;;it shs:- ivesnei, which is sto;«fi ih& "i.AS: ;- 
EPROMS, is cofrypt as ihs re&dt of unforssesn or hardware feisufs, or if ttse termina! is being 
man«f3Ctu?««j sod has jissvesr be^n pfogrsamrosd. th* ei^onrfsous !1«s)J!l>iiity of tli«s PQA «llow& th« Kw nsl to 
b«; rfti-:>a«ted ftroogh Si» «nj pofi 1 0 wifh th» »id of mt&tr^ai PC 



siready kimed cm. The coSd sSari veriScjstion seqii-snca ts 
diiffng til© coid siart asqiiei-scs the RAivl ss, also cisss'issd. 

The inrttai step of Sh<& ?&s! e.Ci!Tsp>fisfis a K-ss-^ei sritfr-jr-i-y tf:;; 
ras.;rif:f>t S-i-iJt^v'Srf; i;-; ills.- iS-;«p!T5!-tS-ft:-)!iip;.:!e!- ti:'? S.>'r^• 

33 a and th& seeo!-!dafy i'-'LASH-EPROsX^ 33fe, re&pecJivei; 
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EPFK'Ms i^tef&i a copy ; ' ■;:;• ;! oiiokit.- ccpy c-l tf-s temei is wfmpte^l ihe f.-^-.^i -.-.i.-- ^vfij 
attempt to copy stesif mia she ssKondafy FLASi i-EPROSvl 3Ss>. the event shs! ttie !r.a;!i kfrrnfsi ss ■^orri.Jin. 
s timer in th» intssfity prof.^sor wLU scSvsts a physjcaS swp at •-.i<»tr<s\y -spac* bfeiw^sii {f^* 

riASH-SPROM and Sho s«>c<;r>dary FLAf-f-i S.PROM. Tne isysUnn 

s opefustionsi. St '^fill aits-npi to ccm sjseif if^tc; the pnsf issry :i 

ii-j Sis B-jmii that iho i<«ft>ti! ■soifws-e -s ooff;jpt. ths inSegfity p:vK6:i:S0!- wsii jsifiistf? an exisfOa! 
||^|esyf^ij;!^fg?!^y;;^ The integssiy sofSwase v^'jl! aiiow an isx-efsiss! PC ta cor?tro! the downSosd:rig of ths | 

ro>-»r>?iijijf:5!!ors codo {>^ri;iy!M-;f ;rrt, ;sf'~\ pod ,i" J^c- -'^ - ; -< -X' .%,r ; ; r-; \ '>x P'^A cicP 
This esxss Wiii corifigiif© !he aichstsctufe of fhfc ^'^GA as io ihs:^ giiow PC t;; ;oi;'fj an isr.sCjO o; tr-? 
kern®: dh^diy So tho prifDaty FLASi-i-EPROM. Thss kernol wsii contain the aaftware wtiich -s csspatii s of 
conJigtjrifsg tho PGA to sis i-}pf:rabis (>;>oS;jufa!if>o. ass 3S the 8IOS snd o*fjr soSware fief.«sss!y -or 
thij «5!r!r>:-atfi> f j;icrfo;-;na ot'tr>?: sv'-ite!>-: software "^hfi> PC Mi\ 'hsn ^auso tn* corrpu'sr ty^if^.rr' to 'f'fo&ot 

predcicf n fjocj n vtr-coc ^ T^> ■> o- ;>os>>3 > (s ih("-. U'iod oy ! -it; D-rKiP- -cf -'>c ' Ji. tf o s - *i pf .ns- 
■vvhich typicaSiy sRCkido testing ot thiS rsfsdoni 3cc.<5$ > and read-oniy momor/ dsfv^w^s; 

Atthispoint fh« ■-;^n^^p■•>C!^>^c•f ?! c.cjn ^^ksovercpemJiort-j. anc; ciii-sc- \" ■■ > ■"qv.-.-,":0;- code, 
th* "op««-st!or^a- fscorifi^ufatiori cocj<j" ;aoootcsins to ViJhich fh« PGA on:p v: « c oj^t :;ci )o p^nos m >H 
UStimteiy tis'Sffsd fui-wvor-s) -o d« jjo--vf)lo«d«d This Sxid& is sto^^d ;ifsi v- RAf -^xii -f:i»:sd -o the | 
ijoa-jodsi-y "I.Ao; i P.- wOM, and i;> shsso -^sed to rsoori^urs the PGA Inic :ts D?;;?;\:s!.:onai cor;?:;,:^:-^: ;;;-:, 
thi.iy son-sps^'iog mtmi '^o^dmg or t^^st :->f tr.?; pw^snt t»fephon«>-<;oir>jsut«r. in 

ihsj pfofesfocj en^bodsrfiers!. tho "opofaticsnei feconfsgts'sfiof) code" is stored m duofcate (If^ the prin^ary 
FLASH-EPROM and in t!-»^ s€.cortds?y Pl.ASH-ii'PROM) , This allows ths ^(Vo vsrsions 10 ;.:?;:r>psfi!d io 
one arsother, ptovidlng ar- addiSiQi-ssj: chsckcv: sy?t*'i-! inte-'^rfty. 

o lolfip!-ii>ns?-c:omp!,(t;-3r sviii havo rvvo flpsrafionsj ccpies of kerne) sofcvsro. it san dispSay to t 
ii ixi - sady in a !f;i;iu;«" af;d pscKosd to ;ho r,<sK-. sts;» c;i ;ho v-j:- ii^;^^;;;■^ ::;-:;c*6 s 
vvhic;h consiKi-s o? a sieif-disgoostsc; ?ia!dw«««j tsst i- a hafdv;;3!« pfotjjer:) is ''jui'd iht vs^fivcsi-io^; pfo;:«s;>s 
c.an!-;CU-o--;t;r.os Vhs ;.:ssr nx^y thon sos s n>->s>:5go •n>t!\R^^;r^i^ Nn- ->i;p:--?- ->'.f- 

sisrvic'j cantm fos aasistancs. 

Next, ths: rsn>a;r:;n;7 soit-.varf; n-soduf?5S; if^ t^v^ prm'Sfy FL.^^^^ Vin : .■ ::-i.;r 

checking thsl the sise and chsck SvJSf • comi o^f 9ach softvs'are s-nodisie coincides vysth trsc ssxe sn<: 

I'Swrn coyfit siorsd m trss hsadet o- the jTJOdyso, in iha evsn! of feiiiirs. detsdod by Ose sssiegnty' p!ocess,|||:| 

the ksifioi psrfersTi in 5 "dun-ib'' fpodo and ofompt fhs ;.isa:- with a questiOii ss xo wi-ieS-isr tho .. 

shouid be fised. Tiie d;sipiay will shovs; a messase wi-;:(;h reqoesiSs pejfisisswf! fiofii the user to eali ifm : : : : : : : :| 
-c -^1 )o* ' ' )e ) tf ) s e a 1 ^e n-^ > f 1 ; i - e -^p - ■> « 

The PL.ASH-i;:PROM :-.3c.c:-vefy f:.-fO«>:jd«r«: cofnpdses dovvoioadino it-sjovery i;oftvV:5ra and -.i ;i;3sh -r --ir o^y 
map p!:d»;or.' xo ih;j sp-:--f.i?V.; Kifsphons c-wipii-er fash version nuinbtsr Tise fof.vjvsrrv ivottsvisrft wiii fobsjiid 
PLA?->-,-b^^«0^.-; cf.nfents oy inv^stigcJims tt!8 FLASH-SPR.O^'Ss order xo dsternsine v.-i-on mot.-.: - . sr- 
d;j;T!;;nod c r «ns«;n.t. arid f-sioadifig tijoss sr«3S wiih new frsodwie-s f-3tdev«;-d rVo-n Si^e ix:s:;. if : ;o.;:very 

or ihs rLASi~i-EPROM moduies, if v«S! aiso updsts the FLASH-EPROiyi v«sPsion riumb«r ;« She ksirsei data i 

There are ^v'c neti-ods of updating -iis pri'^i-v ^--LAS"- EPRO--'. Or -s mejiio.; ■ m download an S!nt:fe!y 
!-aw (.o;>y of ihf; crdo ^jn ;h& ^..AoJ-; :ePROK' :r-=;f,n ^;n.^ <~n::; :f. -o i.'^ jpc:..- : ^ ;set:;;nd n;i5t^;od is Jc, 

tiio R.'\fv^ mat have rjot c^i-st-Td c.c.;;;s- b3C.i\ :r.to si^s FLASi-i-EPROM. The choice of s-jiethorf 

if &«re is a povw jafiui* whi» FLASH-EPROM is besng updated, the oonlenis of the RAM «f iost, 
Wiien power is recovemci the !n;egr>tv nrooessor wiis rscognsss maS the code in tne FLASh-EPROiVi i^as s 
if wi-ietiies- io isegin Eiie i^soovss^y seq;.ienoe. 
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jiiscw'jsfj! Si port tfif^t R*k5"'! ^V'S f^^. dwjr^v; to '^s-rvi:>;^s \\<5ikf'!iaw f-i^. biO'^ ;!s^■■ t "-^ irCf^* r ''^'^ 
wa5(;nc!«g ami <.«1-hocw tsrnefs wiii dssabi&d. tha ((jteoupS vactos- !at>i» asid Ssansier r8Q;s;te!s wii! »8 

-wos snjs fs-is l-viO s -f^terrisj-st^^oritne HAS, tnif^fpf^tprtrn?!-" stsit? "'i--- '<\. -.-pisco'-' 

ni&niotv ts:eir>eiK, and pa-ssiss this "^toifta-jos-i te Jne co:Ti!Y!U!-;:f.^^J!Ofts. o^vcsiKor i;ic:k;CJ«c5 .■■! -ht-: 'j.-v;.j: E 

for xsifi: srnan f-^rd ^--^ ihB wAivi t^M) , i.-sii^a oibm- ^vstswrts "A-ters s saecii^c :~'>&norv a-'Sdr&s^ ss Di-nvwfso 

pri;j-:e;;v ■T.:<.;o::-o<:-ii.i-v s ;hs- dsOS, vV-cs a-^o n-i&^.S'S! cssJd (SV«:;3cfe io tx'.i HAL 

eml>0!Sirr--sn?, date fso^ivsd 1>x,^ miOrojiroc^&aop ss sto<~*d i.i the ^inci r^*''! ^sq>tfe-! i'^to ti-'* jn^srt 

A* CUf-iy ^l5-V.0'-L-«'(i vj (>'--:C-!U C'O *-{," v t">J !f-v-dri-)Of! )S fo J-iW'dt' J5 i,!3«f -ffiWdiy irUSUt^te 

fo! accsr^s.rii^ s asnk comsia-.''' sysfeiV' opiiratrs-j vs'tcws H&vk sofcvsse pfo$faf?s "woivjng inc3'v.'S!?4j i" 
chscKsrsg accounts and *s Sik» and asldstionaSy provstiir^ a use?- frisndiy msthoci of sccesssrig oih?f 
seifvfos computers, s«eh as thos« wKsch provicSe ayfi^» r»a8>vafc«!h tocJiorss. *tock Isbis i<foK-yp 
fUnctiOris, dsctforsic 

C'Uifetsn ixjsfsJ services, a«d a vast pawpiy of oUissr s»ch ssfTOCSs, and whssh can aiso operate as a 
; (jnyerrffcnsi tsiephona TypioaKy. in ord»f lo access Sisch a dsvsfss vamty of ssfvioes ooe mus} have 
-■^ci-jcated onsseSf irs « eqosi vansJy of tsrmina^ protocoSs ar»d conrssTsufscat^of <n«!httd$i w'-'v-j^^ can bo 
con-spte>c S-'^'>p'> w i^gs!-^ ;ro~i^ of the vs-sous -^t^r cc<i«s p-c^ sccsss steps -s^ jirgc t3 ?;c«>s5 ^•vncn st 

dfscnb-^Oi F .--it-vnc -^c- ^..^ .c>">^ 3 \c< - ,\ < c^. \'>'f^b'' <^ -^t ^J■! ch p'f 
AppiEcsv-n & s V > 'hirer- -^iv - 1-^ ' ^ p ^ c ■^^,rM> ■^!^^>t^n^ f-^it'M - -^o 

a ccinv«f)tiooai tijisphons: sines indicatsci rjsn^faiiy st IS, vViSh 3 ostwork host computers | 

60, F'orfi hew^n«Jt tn* 'tss; ns-^i,!' 5,^X1^^ ->.»att .sJ p'cisss..; 5e!«jj>i<ctte-Jor^!puf«'! ' £>■ 3 PC fesnsusS 19 
The; nebivork hosr camfsotsrs. fociwde Tsfrrsnai Cof srollsrs »8a and Ini^rohcsnges T>i<j tefmsoai 
confrofef compose hardware aod software and fooctsons One esssnfiai funoBoo of f he rsetwtk STosi 
compn stereo -s pwfds a ssrses of 3|:^HcstiOfi pfosrars! ""psgiss" which are csow~s!osdfid to the t&mnai, 
Th«- d(isv >S;i acjod j> .;gf fssges supply th© famisna! wth xu^ci«snt 'prompts" to &MI from the user 
A'hc^ --^ • ■ ^ ^vci- is.. Mser cociss d«S!^sd tr^ir^saction?, aod ths SNfi reqysrsd to access one of a 
pinKi-Sv i^tfP' ^vwptfters SOs-d to whsoh ^e netsfom host aortipsjtsr is conrssctad via oowsr^tios'^ai 

Mors pasltcMiatty, syppope- tns^ )i&wrd(=>S!r<=>s fn a<"Cf<<jS the sgrvic® comptiJiSf 80a of Sank A. When tfvs ussr 
&cts\ vS ti}rf«mai, thof-? wjg jpfjofet {»n sts; dss-Hay '^crssn a menu aiSowjng h«n to sdtsct '■Ac< r w n< 

v^', !.ii- ^'^ -itj tt^f '5x<»f«^!»5 >hf- msri&rs "3" i-uSO!-! on fc-sts k^>vpvi^K^ > o' ^«^:\ ■ ^ --sr 

voniml<i( or ranv oi;-!«( ksvs d$s;is!-!slii>«! tot such 8cc«5s t^ss t8rf?«nsi. !{ ^fse ue*;- p;«$iei ;h* ;ji.iE;ofr. Etjs : 
!f^f"i(fi-^i {! >}or ' « n-o"5sagf. fo ihij nofv^of \ h>>$-i cosno jif - "Ahich turn co-«i. s-i its nMur k t 
k>c^teao.=ii;pin^toup!<>t}f-i"i ■et^f.iKrKi tfs ia-v<?« t - t^-? '.-oifiputei ^^Oaof SankAas'sdwtiicioWiSioA'j 
a'^appfQpsssit-pogfcs'titoS-oitesf'iiicj J:-* Un^ -5- ^ ^ opsrafe us^ng ihi& prc^fafs and afck 
sht--«St5rvRr-Xii->qtj!^st'>nf tf'-sijsfcd'opr--! t r t ) * tho lofcrp-'ji " n-^-xvc ^cross'^!'^ 
- '(N>unt ^t tne bsn-v t'~ '^i-. 'cs'.-ih-' - ^ s-'^- j-vf- co'C -Si- ty-c --t ^rv^'"5ci<~--~■-• 

• nss :!^TO"i>jtiyn !S Sfitjn t* ^T^twn'sc! fryn's }he »&! -ik!! ^i }o tfse nes\',-0!!- >!Ost '.-^i' -^s, '-^ ^ 5 !' 1.3 1.'^ 
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the CI whsn rsecs>sf«jry. Tf^s S^-^ isfso sserves ss^e intfjifijce JXi-vvef:^ £r.e TPS. aw; sne Ci. whii 
swves. as tss ecmjYtunicstion iink ijsteesn {h«f otn§f sisn^sj-its of ih« s^ssiw cofitwitet arts th* 



vic<-> t'lfiwork v>Oa-«S by s«tecS!>3 the a);T«spofsds-!;^ option, i 

::!!r ;•.;•;,;.;■ :«; djOiteS OSt }hft Ssr-Vjins! display CC!T'.;5-)U;V!C 

ssisctton p}>ssfS. 



Ths tjsef sccsssss om ?a 

CiSS!!lS<S SeWtCS, ft : ! ■;■: 

Dunns ^f*® ssss«en estsblishmersi arsd proiood setecJicsn phasa, ihe terniinsssi corsneds to the oetwark hcsst 
compuief thrcsygf? ths stsr^dafrf t^i^phons Sine 38. After she cofmecliosi has besf^ sstsbPshsd. {h?s 
ieifjphone- computer SSftds & series f« s-scjsiais by wbch tf^j s;ess.ic.«i t-fjOiioiiev sets- sud? parasriet&re as 
iS>e cciT'VHjt-sscatitan bawd rate. r«r -sx;,- n;-? <r'tt;J --^^ J-!«-;o,-ofK f".-si oorputef ssr;S fne ;.':ors!n!ont(.<3!i<.n 
>>- A ^ : rssponclB wsth a to(<^vn s U>^f in^ . sc !r n\c , ' ^ o i-^i .) t qt ^st ic 
identify tt-(8 typss of {em^imi m an^S fe&pof-d& w-ih an ASCi! ki«nt!{y;ng ihs type of hosf iemiirssl 
being used. the tstephone-comssuter or a PC temiirtsL 

Th© nsKvo* host ixifTsstiter provider n^r> important fefisSon of aito^it^ Sis prsssnt toi«ipho««j-t;s>!ripv!SS!- to 

The;-;r(>ff:, i! ;.,;:•! PL;; -:- -C; J i: •\r . ■ : ^ ':,:>:-!-)!mJr4«;a^ioo \n precisely ssnns "3«fvic.& cornp-jtsf 
cor';«"j!iif;-.*t*n -oc o ■ ■..•■^ici-- tt iC:v,«ni!cns::.>' ■■>sc«!ve«, Aoooi^ingiy, ihe s^ivice oc;n-!p!.;igrs> iiSiSid noi 

such convsritioriS- !Ts;c:.rocnwpi.!t»r systsrtss IS msy sho »e tntarfscsri to tiis s«stV!C^> «xi!T:p!.ifers 60s-rf by I 

r;-;t'sa)k ca^rspuSij* ag;j;!T ;«;p<sfid lo a rsques; fof a-3c«.-i;s a j;3! -:.>':;;!;p>;;o: 60:5-:; t;y 
riov^ fiioijdifig onf: Of 'r-.arn "pagos" appiicason sofPA-ars, user praajpts, ot;;. . sHoiving Sho ;;or:i.'enS)Ofi;3;! 
'ViiciOOTi-r-pu-e:- iS to cor-versieriiiy afjcess ths s-8? v(twi cojTtputer 6Ga-d. After a t^srimunjcatb!-! sesster; l-.m 
thus -issn estssbisshed, a "isnK: ievei'' pr-;;tC5i»! (s erDpicyed bsivi'sers she tefirilf^aS srsd the sssssio!-; ccsissoiisr. 
in thf: iirsk -svei: prstcscoS. sii f.ors-i?nu?!!catl;>?^ss be^wos-jn -bs tersi-sinai snci the nehwrK h«3t ajtVipi-rtsr jjrs 
Sxifisttsfd into inforrnafei-s pad?ets casi«d Rjesssges. F-.g. 20 st-ows ihs bssic fQm-.&\ of the sf ^e^s-sgg 7Q, 
This !5"!gssage fofn^ssl ;s used for ihs -lusjorliy o? ths rnesssgss s««S bs!w«es!"! ih« !"!Sfiv,>of^ host cof?":put«f 
.sinrf the tS!-nvn.?i Ositf r reifiied ?c.<>^-!T3ts 3:^-3 used in spscisi cases discsjssed beiovv Eac^ iTessag^ 70 
begins with a i. Yv* -.^U;!! j-' ;-:;v.t : de::-!!;>?! "2 whidJ ccftSjsES o? SS'ss fksd HE,X code "02". "i^W i^sext 
fieiij cjf She ■)-:t::> ;^s;.j ;\ ;hs- ni Si.i.o Xi:-.-.; T;;- ■; ; -i cofitaifi «p to 256 byii-s of trgrssijcison sfifof^TiSJticn It 
llsg'Wsthin fhis fr^essage text :!sid "4 ihsi me sctua; 'rsfssadioo !r!forfnsttbr^'!B''tfSihSlap?8|||||^ 



d 74 ajrt ;s!sc< conk^io 



■ '■ ■y!S.:!i.^-_;o. 

y; Y-.u. » ?:.'ed 

'■"■1 8S":d ti-!« Of 



HEX vskjs o; "QV. This SQH deiirnitef 76 &gnif:8s the end -oi tbs- svies-sags tsxt * 

the Slidsfif? 

VVir;c:;. .v Piytocoi i-isader 7S 

"i he Siirfi'ig Winrfow >'»rofo&sf s-sescisr ?S is orovicfiad Btcc^Ms to so in-spoftant aspect cf the prfissrjt 
invention, snd contains ooj-stri^ ssid ersx;; rnansgen-enS infcrtnaSlon. This head^sr 78 comprises a seisuss-ic^s 
niisnber fieid 80, srs aokncv^Jedgs? ns'rif:-.?: f ed C\: c- sic-kni field 

S4, and a fihsckstisvt tlsid 86, tctaii: • L->; :r. ;era;j> ' hj? ssquence number fi^d SO is linpoi^uj" 
She ©fror detection end contro! sysssofs) esnpioys;-:; s-ccof to the invention. This fieid comsins a 
ssqijerscs numbgr assi^sd by Uis trsnssnitsing device (le. either the tssephons-computer or ihs neivt'of*: 
hosS eomptiter) to each message ssnt More ^pscifiosiiy, the ssqu«snc«s number liefei 80 cor?tairis a one- 
byfe ASCii encoded number frora 0 to 9 specifyiRg fiie ordet of &!8 message 70 in a series of tf s frssrsijted 
r:i$ss3g8S. Tts® ssquersce n^mbsrs ara ass^osd Indapandsntly to Jhs Jviess^gas sent both <.isrec.;ioo;>. 
i-sich syccessrv'e rsessags 70 is assigned a r^f^ence number on«s greater than Siat of the p($ced;f;o 
nsirssage 70. The sequence numbers are applisd in a cycfel feishion. That Is, when seq««;nt.«; n»!r!i;<E>f 9 
Skjs been assigned to a n>«ssage, fbe naxi message is assigned sequence number 0. This p;f5cr:;j:5 is 
refsivedtoa&the 

"fjtsdinij wiodciv,' prot^sco"" used fo: a'rtx rfeseclien and corfvsctscjn accofdsno -o i'le Invej^tion 

: h i V ,';:i9 d8Vtc« Stores the seqtiensie oumb&r of ^e rrsessage most recency reoaivsrij W-^en a ns-w 
!;i s recatv^d, the receiving devsc.a ciarewrrses if the conte:-:- of •rrn sequsncw :-:>;n;i»er f:sfd .*>0 
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th3!i {n« s»qusnc« !-i«!rsf>S'r 0! • - s(?«' S svi. cs-'^ 'Usi beef <ist<*c'*j and 

riSVfit bssn v«-cj \. • :■• 

"h' a' X A f «. * >■ 3v3" c% " < s * \ ,0 c 

V-NNi ^ X » tMrtJ^Sr W tHj )-tf A-\<\ '!-■? -5 ^'hw ap t ■ -'h ' - H S"' S>s- StCJ f-O ?c 

1 i> ' > f > <v »c* •■ 5i(}->( x--ni \ \ t c^fp > s or <v ! •'r o 1 f -a' s ci!f!j 

■■i<f>icq«a- <<fif ««n«ta;;y know;-! to ai^. b«8 ytK \ 3!i*snt>a^'f>>- v-of;>pijtef Nsfiwoms- iPs-siv^tcs r-iSi 
rsai) , S4,2. "Sisding V^JsndowPfotooofe'", pp. 148-164, 

!<: t'O' < ^ ' < io" d ht' Jsect-tispt. St .;uepce 

f>-jrf!m AtHiii tr«--ssagv,=' thus I joMo cofK'Cv oonSiuS ^ w - " i 'fis'-i jj-c 
s«!cmwi8dgs?«snS fsqusst Tr^& sEalus fs®ld S4 is s os^s byte jsigm M} Md which mtorms the r®cs"v":-ig 
<^e v!oe of {>■!« stajus of Sj« jnsssages aritS proyrtJes a m^scSsum fos- variows oontroS rsi^us^Js, jg, 2 i iietasi* 

t >^--altati> "-^ ASCf!0OCi§St<SrpriftiCi^3 \ t n>^n^^ > ^.-"<"s ^v, . V. 

■t. o- hs i ) p s s -cri ohaone! over o,'h(c M \ - s k • . '\v j> ^.s: ~r s ^ s 



present tness&go (s fsr st or an tntefjfsediate sogrnsin «f a !T:LiSti-3<s.>jjtr!8nt j^soc^'-iss;. 

B:: 3 rfistfngiiijshss rsorfnai ss&ssion fr.frSisacjes frorri ;a>wet;! (lisssisgfss u-ists v.-hen fsnf^B^^uPiMrfiofis are 
first ssta!5!!Shsci fte^^&sr^ tfna twimsi arss fhs fssr-vvwk «>!Tipu!(M-. A bi! vaius of 0 rsprssents a rir>twai 
««sta message, vs^-iie a »;! 3 ot 1 Signrfses a coiisiact rscjyss! c« r«sf»rise. Siiiiiisfiy. MX 2 irstiicaias 

ssssicn iTJsssage and ■ iisquests a J-soonneol. 

Bit \ is set to a va!«8 ol 1 So request rstfaosmissbrs of ail linacMtrtowisdged mssssgss, i .a . rnsissagas v,'i?h 
s ssfsfsnce numbs? than tr^& scfe^owisdg&iries-i} rsyn-iftsr of ths message cciPtsiPirs^ me 
f®tfarss!V((ss!oti rsqiisst A 0 vaiuij r o-t 1 -rs-Jics'os j r-ortna ^rssssa-^e- 

8-t 0 !S SSt to a VSiUi? of 1 to mriU-^s' " ! - - ^ ^ ' ■ ~ ^ N-f N ir>^J >- Pv \ \ ~ ^ ^ s > V- 

r«tef®ricfi nurnbgrsarid require.:} ;4f i , ^tx!iov.v^xsyo! nc ! sUi- jfo) p "icsdifij cm^^ ~-!r>'c '^^.^^<^r,> ^ v-^ijp - 
bit 0 sncifoatss s nom-sS! ffi8sss§«, 5n«f chssoksvi^f iieid ss sndjcatsd asxive corrfarns s fe)t ooum m 
stmiiaf vasu^s fiaicoiatsd by tins sendsng davsos. Thsf sars^s cascaMson rs psffofmsd by tS ra recsiVis-sg cisvics 
ijrsrf Msmpaffid to ths stor^rf vaktr: to ootjfiitTi ihat !h(f (^s-ss&gs hsis t>f;eff cctrrfiCtiy !f:i:e^f:!S F:f:;5:!v -hf: 
!ii«;ss®g8s?0;eondadss w^th i^sriase fsiijryi fCR; sa. 

.Accofdsng th« (nvonfcoo whon one of tire tiev-ces invoivso a c<:wi«r-.:safc£)n ses&jisn s-jfiiis a 



CXV^A0001065.023 



Sransactson cSsta to b* l^arismittsci sn the m^ssags- text fisics. Hence, t^^is Infos'rnsJios'i is s«rtt shwugJ-s s ffiill 
!V(ess.sit}e. jiidociing s rsps3ts?<3 fefsisMcs nofriber as tie-scriijaci above Vh:s. i:if{;:f!)s Sh-* re{.?f;v:rKj 
ttompuUif ihai any atreadiof! dsjia -hsil srissy be tia'slasrsed \n ihe iexJ fi«it} is to t^s «csn«r«(} Sisxi sha' th-s 

ftiimbsy of msssagess is oot&iaDdis-sg, atsS no mcff« normsi sjoassges may b* ?sif)«. 

Fig, 22. Whssft th& session csofiJmSfsf naiisms a connect rssponss, shown in f-ig. 23. e s.e'ss.iG;-! 
estabiishsd and aii sutesequeot conrifnurocaih>ris pfoceed yslng She mes^ig^.- fonr^isi jja dli5cu«;^5&ci abovs:. 
At the bsginntng of esch ssession, a ssfies of frsesssigss (shown in Figs. 26 ar-.d 27 ; are Bxc-iangef; i« 

app&atson pages in tiis aset te?rr!;'-5as isre rspifsced by c:.i! rsnf vefsior-s which are dowrsSoadsd to She 

!-espscl fe t]® appiicaSton ps*p«;s) specific to th«! servicsi oi oi^n^ird ntmmt in ii?e> iJS-sr.::^^iiis:f8dua»&:8i8 i 



Becaus® &otr>» Uansadions avisiiahls fhstjujih tne n«iv,wk 
sn iJKcMafigfi of ijssr visfificaton mssisagss is errspicjysci in 

ih«S8 CSS© 
indiix-sTi --; ^. 



(f'Vofves !r'£i!v:<3uiai financsai actssunts.. 



8 sgaiost unssjthori^sd manipyiaSion of corssiarrjor accounts. When th« Uiser 
-■ ic; Pf::fci: .5i Jlnancis^ 'r^insiictio'i o? oS^K! ■ra?-:sscijon feqyirffig sccess a 
-t^^' •> - -^3^* " jj?^" to s§nd sreqws^torsn ^ 

a rarjdcsn-iiy gerjensJed key. The 5;;n;;?t csai •■!• flie teispiSSi^?iiS#ii^i>t8r o^sei; 
-i-ftr'fi psrsoris: idenS.itijaiion ccirfft {PsC; , !hs; is, ;3 cfsdsj indicating his og;-:j fc 



After V, j«^r vf:r:fif.,:ji:or) stijge ss conipietsj. th.«; coosun^^^f Ti.^v :>efio;-;V; variour; tf;3;r^.->;sc.t!crss ^vi^.h ii-se 
infornisjioi-i?!! snd fimnc-saS $?>i^?ic^ oompijter ^ystei^s. $i.4Ci-t tr,«ris,,«ctson$ c»n t&m $ vsrif-ry ^^;^>n 
will fce <,irtderst<«d by {hose oi &!<lii In tfio nn. 

Ones fhs page wpdsiing pfoc«dur& hss bs8« cosr^pistsd ss necss-sary s.nd the tsm-sinai is ioad&d wit?^ tn<i 
Srsnsactions ^ith sfi:rv;ce pfGvidsrs. Operation;? tneo proceed in s simpie arsd sHaigiiifofwafci spsns^cr. Th« 

sccessgsthij d.;tobc-:;je swni^ fecoifi;; f::C. ir'.voivefi Ao;jin .-5c.f.-.;;f)!nf: io Silt: : «.(n"n<-:' 
provid«s a tis.er f.'i^ni.^y inrerfecs :s;-;;i v-i? ;'^-5t-.vo;-i-. i^ost ;;o:v!pu;»;- ^:-,sns.:,:i^s:;> • respon^er, to pro>Y*pts. 
serd »>' tl-ss tetrjilnas lo Sn* ne-'-vofK c.c-npuier »i a fwit sorn-;^;, ::- ;o si^e ior^r-ai 



oonvsntsonaiiy ismpSoyed t< 



niputer >SOa-d pre 



in senofas, \i is desifain'ie that iho pfornpts.^ be sis-'nc^entSy definite !<■!«! ti^e ijss:-f c:an inpuS « 
irssiryctions »s«ig csoiy 12 sseys of a teiephone Keypad responsive to prompts wt-iiah o 
r*6pons« to Ihss ssqoesnc* of prior rospoRsea. Ths* grestSy simpiifi^ss was of Uie *ystet«, and cof*ibut«$ 
swbstantialiy to the ws»r friendiinoss 'A^inh is ;5 gosi of ;he inventirsn However, in ^om& cases it may tjo 
necssssfy to ssfcvide ,?ii 26 sipi^v^be-ic tey? as ^^■a!!, !o spf;:: o,;- aiiline destjrsations. in soctj oasss, 
1h« ssrssii k«ys>oard 14 s,;;d ng o^^i o! -Ms iv.-^:<.;r,ci i-^e ieisfp:- -jise-tosripuier Is us«d, if th* eofisuffwf 
vsishes to liss & sesvsce ft:-; vvrwcii iiis.- tc? sjptiOf ■KO;Tip;.i-e: ha-i riot $;:Of-.jd the appikeiian pages., en expiicii : 
reqeest ms^sage can ots sent for the nfjccfssary p^sgtss , Th-s cspaiJiiiSy cieariy provktes «nprf5C.erfented 
^8)«hfi% irt provisiOfi of network access to uesrs opofstitig sifupie, fov.?-cost, i:ser-fiiendly t^ rninai 
devicos. 



Ti^e Scslfowtg pfavid«s add^ioj-ssS ^Ksmplsry ■ 
:;»q!j«nc83 siccofdifig to th» ifivofslJofi. Oihsr 
She ert, givsn She disdosur* provided by this 



of iypitss! message forrnass ar-d c jrf::^n;:i:c«!i!Of: 
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S5ifh8!?;;3;oc{«ni«nissrfior( sessiofi beivvsen tfse ;«:-!ri:nai sifxi W>s network cosi-ipist: 

esjisibSiijted arsfi foofh -cea iS;B prepatscs to ivoniP^ijiiCirL?: :n Sr.<f link ;«:Visi p!>:;5o-:.o: 
shovw m Fig. SO. lh« tersvjinss fjomsHife!- ^^ncss a sofmso^ !squ«s.; ;>-;:;-s¥.i;fi& as siho-.'- 
eoni-hSttl fecioss- rfssssiags cofitsifis f;o ((jfoorsatwn irs the ST-ess;8g«s text fiesci bu; ii i": 
the sfsltjs Bfsid 8<i f>r shf: jjiidsrsg ■vvifidovs.' pfotfscoi header (see Fig. 2:1 s , is sf:! io 1 . Ti 
acknowiedgmeintfiijids HO and S2 s5io\,vsi is-i Fig. 2f> 



When !h« s-ieiwofk host oomputesr rsc^ivs* Jh« es>Rf5«ci request rnssssg* a« shown in f- !§. 22 frani Ihs 
tsrfninjii, it si«r:ds si ccjnnect mssisaga respor-se sss showfj rrj f-iy 73 As; wth ii-ss conrisct f^cjusrst 

msssagsi tts conrisct bit if? th-:j ssstus M is sset fo 1 AUhough 8i8 secstisrscs snd sckfjo^vjedgsm^rii 

fields 68 asid 82 ars sssfJi" s;f'owf5 he-js as; ^-^c netwojk ^^jrfipufer s«hs>ss back, in Shs sckf-o^viecicinis^iit 

asqustice number of the smmcA mspome message- Thg> other ffslds of the axineci and cofsneci 
rasponsfi messsges are 3S csescfibsri sscive. 



Aa discussed abav'». to srt^s 
pages resident in the t:;r-! - 
an^j rwised versions m&.si'. 
psg8sthat Sfftffeqiisntiy j 
pj'i'^vscit^d sy ;h?: rssr^'Offi. 



;t«: ib-:j ;r.;j ■aJ.iiSsiy o^' the rmsl corferst sofbtvare ors 8>8 tsrminsi, ij-sdividt-si HAL 
- -f . , c: ; > ''.i itcTase is iimited in }}?e te;«phons-tO!v<p5.!t8r, oriiy the 



dcvvriicads can be ;«>:5«sjsted ai any tsm* ihfoughout ti^s: ss.-:;s;<.:f : ';t;-.:> 
oofTipirjjed. ~h«; sarrss c.ofr;i-!«rsif;.:stfor. fjrcscesj; can Lik L;;«-5ci so ;.;pf)st:? psoft.s 
tefviifiai ^vh«f5 riecsssafy Cycten! ves-s-Kins- of at; HAL a^-j f^ored 
VVhe:T new vsirasafis are- deveiopssd , 



i«se 



thfj nfjw pages Si-s h- 



id;;n;:;!f>; 



•.. f-:gs 2-'! and 2i i:;;.;S>!rs*i« She diffe:* 
•■S£>s-:;i kj cynvsjnttc-r.aS iianiactjon r^?es,^>Bges and 
•;rwn ;ri 24. shf: f.fisnsisctio.n nisj;«.-.=!fis !r:;.-.i«r:--5? 

rhr§s charsc.ters. in igngth The suss«ouens :t 
element iOs in -he text field 



used ^Vithln th - a-.v 
rsi08df09 fiistssages. 
tion !yp8 code field 82||||| 
smsrsts 84 and SO ars 



data slsid SO, For exsriM 



\\f> V " tf 1 f ^iv V n n ^ c 7^ fit fi-^-^vaf; 
usee; fc; isncii.ng irsns-actcn t-iessage ts.xt. "fi-« hi 
cod;? 9^ . Thi:-? :s ;f5iio\v!"d b\' one or ;v;nrn groiips 

ccirrip!.is«!- SOa-d s-sl^ctsd tet^vHr^s. a us.^'Si- kieijiifsca 

;to:?f-i;ft fsoTiioaS ny tne f^e-wors ;inst coiv-pii-er, th-s s 

^iemerit iD fisid 04, indicatifig tfis? ths su!3sequei-;S ®!6n-:6nt rtsia fifties 90 inciuriss tha (.sBer idsntificalion: 

n-jrtsast At\-;in\ s „ w . . ^ ls> \ w> ,i U i!\ ui* m' 5<j>- 
fe8;acs»unt nwnTber wcuid bs iocst&n in an eiefrssnt ds-a fisid SO. and vwsuid be pi-«c?sd8d by an sismsn? 1 

tO>«\-'vUttti,~t%^tt->{f s),> 5c ^ - 0 i' ok ».'f^,j^t's V" f - f ^ I . 5 ii!!'i* q : 
dats efejrissnis, by pfoviding tham in groups of -wo iieids, specifying ii-se 

siesi-isst fdsntfficstton and She ®i«msnt dsJs, is smportsn? to sfficssnt rsaii^EsJiod of ths commufiicaticns i 
srhenw acccrd!!>g to the invenfiGO. 



!i- ¥/;a;vip;e, suppose the tertrfins: ; 

:ng a tey idt3^tif$?!n§ iftti ii-fitiiji 



y-ig. 25 stovs the fofmatof a page do^wioaded msssasei, Thss. k 
MAL softs^re S-o;n a si«tswk ixsst oomputsf to individyai ts?: : i 
iis hissed lo initsass 3 commuoieation session in resporsss* to a liser' 
■■f::qt.j«5.t foi- act.'ssss to a ssr^'ice C£»vi»i«e!- SOs-d. the initial ref<s:sst -or sc,l;3s.s. fo a s.tvr/;f.« ■.^■iii ije 
:;;iefp;;sis:d Py tt^e netsvora host j-^otripute!- io sjpewi'V tise iiAi,. a»pi:Oi,=.;:t"-; page lo i-'i u;j^;d to i,u.c^fss. ;i 
sefv;cs; ooinpntet. tf rfsicesjssfy, the rjet^voi k itost will do^vnioad li^S: i.atis?; v-i-rKior: of -ha- f.-nge ujring i 
cicws-iic-ading nvjssase te^tonYiStas s!io\,vsi is-i Fig. '>?.i Vi-s ^s:a? is srcreci in -ns: n^s^sssfja s-s.<- iisn-jff 
Stse ovmaU message as shown in Fig, 20. 

"'he dov<rnio.5!ding nisssage sext fom^at commfrncss^ witii a -ransacfeon typ<i! cops fssid ■! Us in wiiic.n 
psxivji^ed aiphabetic feransadion csjde irfdicating. foi ^sai-npis*, tnat shs- s^ibseqyent daus ss a pag« o 
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4h8 foijowirsg page vi so-iv^sfw, ctf ct{h«t stSeniifiosfliOrt dafa fs 
page rseeded by ihe Se-rfjs^sS is pfovitJed in 3 page dats fieW 1 16. 



'hich inc:i.ides the page nonibfif of | 



Th9 ioSowing iSescnptiof^ of Ftgs. 26 a)i(3 2? psovittes moss* <Ss»t5i!!S<i vievvs- of {h« way in whwh shs tetrriinssS 
and rssiwofk hosl ooffjpi-sfef d«t«-:;!- -^'j th;;; ;; i rdc-U- oUi puslKusar SKSfnis-sa! so'tA'si-* is r-ijcsissafy As; 

sfciS in lha arS sufSdetJt snfofs^fafcoH lc- Brspteffieai i-se other 

commvifiications necessary to effset ihs fiifsc^om of th® snvsnSon, OtStsr r>6c&ssary n^sssagss gsnsrsSiy 
ftsitow the satrse fofsifat. Thair d«tai!«d tediem Sif?d impismss^tatsoft af>5 esi«siaef«d tcj be within Sha sHiil 

Rs-ffsfsng to j'-ig 7Jx Jjifi !.iRN fsqijfifji ips&fsagff is s norpv;)! ni5s-isafj& 
c;o!>iai«!rig Ui\'N !:<)ds« tequsst in ihf: n:sssag«: tesi i:i:ki. Tim VRN raqn'^^l begins vviih \3 Imn^amon 
code &2, shcM'n hers as VSR. 

Thus< giss data field ?4 jo this rsqiisst msss^s ooftiprisss the highest pis^fe fti:mb^' 88 cHhs appSeatiors 
pages, -stored irs fte tenrjinaS st Shs bsQirsDinc? of fhfj pfessnt ssssiafi. The URN messages ai&o specify if! s 




«i prior so s,s;-!ding tii 
!?>' of fee psgss iias; 
ss Vv-ith ihe ilp.g S3t { 



mqoesis for any sdditionai oats s-sK-iuimd, -ogsthsr wth sci-san c.ommsods 3;id th» iiks. suc.ii ■ 

"snteiisgsTics" of the mti,vic;!l< host « 8-;f«fc8v*iy comtjin^tl With that of ih* u^v ierfninai tc; ger.iSir 
irsfofr?ia{K)n required to acssss ifis various ssfvis^ cor«piits<?i. This lirnits She arnoijnt of !»f?)(ni;n!f.3t:0:5 
ijetvi'sgr, the user ar,o th« %^rAo& compiitsr to a minimum, which importanf in rsds-iCing she cost o? the 
sfsfViC*! io siis co(isu(ns!f 



these x's 



Ths use of ths n&twcrfi host cohsputef to updsts th® BofH'St& comps^&s« i>y the 'smv^ai pagf? i-sy pags 
aiso has g;«at significanesii m thssS ini^is way the termirsai can he p^r/idac! with tnany siciditioriai 
c.«p«bi!it!«::;, ^vhile fefnasoing a feiativeiy ine>!x;'-!SiVs> and fvjiiiDssi;' ' ;ind 

■■■■■.-■iYiO!"j Jhis c-apabiiiSy siicivvj 
sg sny {jiivi iOiSi tnodificaiiori of ih« 



varyjivj n^Jl■n!^s^a ot :f!<j!v fiy.j: 
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amply by spsxiifyiog Sh«; icicimifia-Jtsor. oi th» ekirvjer;!. is ;5:sf; of jjrfts! s 

feiailveiy i?axfete. A; the sissrie tifjie, yss of the sains overail sfsessaijs 
both d.stfi items such as usfjc iffenfsficfjfsoo DiJirihef:; snci iiofivva;-! sijch ;5f. 

T >vX \ . ^ c - ^ " , .■■v V ht ps^senf ii 

thst she pissftrd :f:vef:;!on !S not fo iss !iintte<S so tf^e sxas: cons.Uv;.';*:Oii s& M 
M sxpsdasm fnodifiosiiiXsS vs'fiid> t\m^ b« n\&^ Within She scop» and « 



snd ihs nstv/c^ix host cofjipistsr, 
ifiity, inasffsud-s ss this gresiy 

fcfTfist for ai: fi5sssag»3s>, Inciudsrsg 
i as rfow?5b3ded pages, furfher 
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